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ABSTB ACT 
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MAlHEMAflCAL CATEGOIIIS INCLUDED ARE APPLICATIONS INVOLVING ( 1 ) 

NOMIIB and' OPI iATION, ( 2 ) MEASUREMENT AND APPIOKIMATION, (I) 

ORGANISATION AND PIESINTATION OF DATA, ( 4 ) ALGIBRA, ( 5 ) RATIO, 
PiOPORTION, OB CCMPAEISON,, ( 6 ) GICMETBY, ( 7 ) PROBAIILITY AND 

( 8 ) PROOF AND DEDUCTIVE INFIIBNCB, AND ( 9 ) SITS* (IP) 
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Every teacher of aiatheinatice has been confronted with the question 
’•What good is this stuff 9 anyway?” Sometimea one is able to show some 
applications that are meaningful to the students j sometimes one merely 
sketches areas where the material could be useful in later life or later 
in school $ sometimes one must answer "This is necessary to develop more 
mathematics, v/hich will be of considerable use to you”j sometimes, if one 
is honest, he will be forced to answer "I really don*t know’*6 

Elementary school students live in a world full of interesting things p 
They want their learning to be meaningful - that is, to be useful in dealing 
with the v/orld as they see it» Elementary teachers have an excellent 
opportunity to make the learning activities of their students more 
meaningful by relating subject areas to one another o This means, of course, 
that the teacher should be alert to places where various subjects can be 
interrelated o 

This unit is a collection of applications of mathematics to other 
subject areas in the elementaiy school currioulumo Many of the applications 
given here have been drawn from existing texts, either commercial or 
experimental 0 Other ideas have been suggested by creative elementary 
teachers o Still others have been suggested by college professors or 
specialists in particular subject areaso The sources are identified by a 
key which refers to the appropriate reference in the bibliography at the end 
of the unito Applications which are not keyed are those which are found in 
many souroeso 








collection of applications is by no means exhaustivec. A creative 
teacher can easily think of many more places vrhex*e mathematics is» or can be, 
used in the elementary school o This unit is, however, a source which can be 
used by teaohei*s, and v;hich can serve as the starting point for a njuch 
larger collection of applications o 

The unit is organized into major mathematical categories, which are 
often broken down into subcategorieso Within each of these categories, the 
applications are grouped by subject areao 

Among the applications givenjj those in the field of science predominateo 
There are tv/o main reasons for thiso First, science is the subject which 
has traditionally made the greatest use of mathematics o Second, science 
happens to be the author’s primary area of competence outside the field of 
mathematicso 

Although grade level designations are included in many cases, these 
should not be considered definitive* It has been demonstrated in research 
and in experimental projects that many ideas can be introduced much earlier 
than v/as previously believed possibleo An application should not be 
considered to be fourth grade simply because it appears in a fourth grade 
texto It may be profitable to introduce that particular application 
earlier or later, or uoo it at several grade levelSo 

The author would like to acknowledge the help, suggestions, and advice 
of a number of people; our reader-critics, Mrs* Patricia Edmiatsr and 
Mrso Jennie Dubois, for an excellent list of applications in many different 
subject areas? Professor V/aldo Tobler of the Geography Department of the 
University of Michigan, for a fascinating ^0 minutes in which new viorlda 
of mathematical application were opened up; Dr* Thoral To Herrick, 

Executive Director of the Michigan Council of Economic Education, for his 
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enthuaiasnij, suggestions ^ and generous loan of nsaterials; Donald Beard^ 
Assistant to the Director of the Institute for Economic Education ^ for a 
number of helpful suggestions? and the writers and advisors of the 
Elementary Materials Writing Project, for their helpful reactions to the 

author's ideas o 
Explanation of the Key 

The key consists of some letters, a parenthesis containing numerals, 
letters, or both, and a numeral following the parenthesis o 

The first letters designate the subject areai Sc for science, SS 
for social studies, B for economics, P for personal interviewo The last 
letter before the parenthesis identifies the particular text series, book, 

or person.o 

The parenthesis includes the particular book in a text series, by 
grade level or title, and whether the book is a pupil book (PB), teacher's 

guide (TG), or teacher's edition (TB)o 

The numeral at the end indicates the page or pages on which the 

application is locatedo 
Examples i 

(1) ScA(I-TG)— 75 means the first series listed in the science 
section of the bibliography, Concepts i n Science^ the first 
grade teacher's guide, page 75® 

(2) SSH(ITA-PB)— 314 means Social Studies, entry H, 

Social Studies Program^ "In the Americas", pupil book, 
page 514 0 
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1o At ^pligationa . Involving Humber and Operation 

^Hhia heading includes the most baelo applications— those involving 
information in quantitative fomiy or straightforward caloulatlon» 
^Phese are applications 9 although not hl^-lavel oneso 
Ao Huwerical Pacts 

These are a selection of the man^r facts given in numerical 
form in texts o 

3Cl£irC£! 



Astronomy 

1) A year is approximately ^6% days longo 

2) The moon orbits the earth in about 2^ dayso ScD(3*T£!)— 1^2o 

The sun is about 9^f000|000 miles from the earthy 
ScC( 2-TB) — 124 1 ScA( 2»TB) —64 » 

4) The day is 24 hours longo SoC(2-TB)— 125o 

3) Bscape velocity (the speed necessary to escape permanently 
from the earth) is 23»000 miles per hour* SdK(l«TB)— 31| 

ScQ( 3-TJS) -«192 j ScA( 5-TK) — 128o 

6) The average distance from the eai*th to the moon is 24O9OOO 
miles 0 SoC( >TB) — 192 o 

7) The duration of a total eclipse is 7)4-8 minutes o 
SoJ(Five-TG)— 760 

8) The time of orbit for an astronaut about the earth is 68 
minutes 9 for the moon around the earth 28 days 9 for the 
earth around the sun 365 days 9 and for Halley's comet around 
the sun 7C years* ScA(4-TE)— 267* 

9) 59/^ of the moon's surface has been observed by astronomers 0 
ScK(5-TB)— 69* 

10) The distance from the earth to different stars varies from 
12 light-years to 1,600 million light-years* Sc/^(2-PB)— 127o 

11) The temperature of the sun is about 11,000'^ Fo The 
temperature of the red star Antares is 5i500^ P* The 
temperature of the blue-white star Beneb is about 22,000^ P* 
ScA(6-PB)— 372-374* 



Botany 
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1} There are aore than 1700 different plants generally known 
as oaotuso ScK(^«TK)-«90o 

/ 

Ghenlatry 

1) When Iron ruata^ about 1/3 of the air in the test tuba is 
used upo SoA(^-TS)‘=»-T- 36 o 

2) The total amount of sugars made on the earth by green 
plants in one year has been estimated at ^OO^OOOyOOOtOOO 
t ons . S cA(if-.TB) —6? , 116 o 

?) In lOfOOO molecules of air, there are 7tB00 molecules of 
nitrogent 2100 molecules of oxygeUf $0 molecules of argon^ 

^ molecules of carbon dioxide » and 6 molecules of other 
gaeeso ScA(4-TJ3)-*-105o 

A cubic yard of seawater contains t on the averagSt 73^0 oz« 
of salt (sodium chloride) 9 32 oz« of magnesium and magnesium 
compounds 9 10 oz» of calcium end calcium compounds 9 oz« 

of potassium and potassium ^vjmpoundSt I06 ozo of bromine 9 
and 22 oz« of sulfur and s C tUr oompoundso ScA( 6»PB)-<-521 o 

S&silseac 

1) The earth is made up of three sections 9 the crust 9 the 

mantle 9 and the coroo is only a few miles thiok9 

and the core is about ^fOOO miles in dlametero The mantle 
lies between the crust and the corSe Sol)(3*TB)— 3^*3 

2) There are tliree main kinds of rooks (igneous 9 sedlmentaxys 
metamorphic) and two main types of coal (anthracite and 
bituminous) o ScK( 4-TB)— 75. 

5) The Paleozoic Kra v;as more than 2OO9OOO9OOO years ago« 
ScK( 4-TE)— 83o 

4) The temperature at a depth of 1 mile within the earth is 

3500® Po The temperature within the core is about IO9OCX)® Po 
ScK( 5-TI2)— 135. 

iSateqrqlaig 

1) The depth of the troposphere (the part of the air closest 
to the earth) is about 4-3 miles at the Poles and 7 miles 

at the equator I the average is about 7 miles « SdD(6-TE)~-10 

2) The percents of the four permanent gases in the atmosphere 
are, approximately. Nitrogen, 7B/^, Oxygen, 2i;^9 Argon, 0o9^, 
Carbon Bloxlde, 
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3 ) Jet etreane are thoueande of Biles long» and up to ^00 
Biles video I’he arerage speed in the center is 200 Bilee 
per houry but it may range up to ^fOO miles per houro The 
average speed at the edges is 30 railes per houro A Jet 
strean lasts about 40 days, and follows a regular pyclOo 
S cD ( 6 -TB) «*60-'l p 

Physical Geography, 

1) A desert is defined to be a region which receives less 
than 10 inches of rainfall a year, on the averagoo 
SdD(6-TB)— 6O-I0 

2) Bach 15^ on the globe makes a difference of one hour in 
tlBSo SoC(1-TB)*'**288o 

3^ The axis of the earth is tilted at an angle of 25)6® » 

' ScK(2.TB)-1^5 ScK(5-TB)..07,9Oo 

A) Half the earth is light and half the earth is dark at any 
given timso SoA(1»TB)-<»51* 

5) The time for the earth to rotate once on its axis is 24 

hours 0 ScA(2-TE)»-128f ScA(5*PB)—112q 

6) There are 15® between principal raeridianso ScK(4-TE)— 3®® 

7) The tide rises or falls about every six hourso ScK(4-TB)— 135<» 

8) V/ater covers more than 75/^ ^Be eartho SoK(5**TS)— 1560 

9) The earth spins on its axis in 25 hours, 56 minutes, and 
4*1 seconds* 5 cK(4-TB)— 41* 

PlyrsioB 

1) Sound travels at approximately 1100 feet per second© 

2 ) The frequency of ultrasonic vibrations is greater than 
20,000 vibrations per second* ScD(5-TE)— 220* 

3 ) The temperature drops approximately 3®F. for every 1000 
feet of elevation* SoD(6-TB)—>12o 

4) Water weighs about 62*4 pounds per cubic foot* The maximum 

density of water occurs at 59»2®P* ScK(2«-TE)—95o 

5) /m increase of 56®P* increases the speed of sound by 40 
feet per second* SdK(2-TS)»»-115o 

6) It takes 75 dry cells to equal normal house voltage© 
ScC(5-TE)— 174* 
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7) Two-thirds of the lift on an ai;rplane is accounted for by 
the pressure above the wing being less than the pressurs 
under the wingo SoJ(Ftve-TB)-«»91« 

0) It takes approxin»ately 2o6 seconds for a radio wave to go 
to the moon and retuinie SoA( 5“FB)— 295© 

9) There are 6 simple machines! the ' wheel > the inclined planet 

the pulley, the wedge, the screw, and the lever* SoK(4-TB)— 160o 

10) Molecules moving from one position to another account for 
about of the energy generated when a gain is heated to 

a moderate temperature o The other 40^ can be attributed to 
the rotational motion of the moleculeso SoK(5-TB)— 2Jo 

11) Double-acting steam engines are most frequently ^It in 
sizes of less than 500 horsepowero ScK(5-TB)— 46o 

12) Diesel engines having from 100 to 5000 horsepower are used 
to generate electricity for hotels, factories, hospitals, 
campsites, and military bases© ScK( 5*^B)— 49© 

15) One roust be at least 56 feet from a wall to hear an echo© 
S6K(5-PB)— 21© 

H^vsiology 

1} A child has about 3)^ quarts of blood, while an adult has 
about 5*6 quarts© 

2) The average body temperature for a huinffi?! is 90©6®P© 

ScK(4-TE)— 213-214© 

3) Tho heart-beat rate for fourth graders is about 85-90 
beats a minute© SoK(4-PB)— 261© 

4) If two Bounds occur within one-tenth of a second of each 
other, they are heard as one sound© ScK(5-TB)— 9© 



1) The number of chromosomes varies greatly for different 
creatures© There are 200 ohromosoroes in a oray^io^^ 

40 in a potato coll, and 46 in a human cell© SoD( 5 -BB}— 278© 

2) It takes 21 days for chicks to hatch l^oro eggs© SoA(l-TE)— 146© 

3) Many hens lay more than 100 eggs a year© ScA(2-TB)-«103o 

4) The body temperature of a bird is about 104®P© SoA(5-PB)— 179© 

5 ) There are more than 5000 species of animals on the American 
desert© ScK(4-TE)-«100o 
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6) When a haaater kibemateo, its body temperature is 50® Po 
Por some hibernating animals 9 the body temperature may go 
as low as ^5®Po» with breathing occurring once in 5 minutes, 
cuid only ^”5 heart beats per minute* SdK(5"*Tl2j)— 9^0 

SOCIAL STUDIES 

1) One person out of 16 in the world today is an Americano 
SSD(TB)— T-52« 

2) The Senate has 100 members, two from each state* The House 
of Representatives has ^35 members© SSD(TB)—T®57® 

3) If the population of the United States continues to grow at 
its present rate, by 1970 it will be about 210 milliono 

ssd(tb)— 31® 

4) The lines separating the Eastern and Western hemispheres 
are usually drawn at 20® W* longitude and I60® B* longitude© 
SSB(4-TB)— 114© 

5) In the United States Mint, 4,500,000 pennies are made each 
hour, out of 30,000 pounds of copper, tin, and zinc© Bach 
press stamps 7200 pennies an hour© SSH(ITA-PB)— 170-1© 

BCONOMIGS 

1) Just to maintain full employment when we have it, the gross 
natlonel product (GHP) in the United States must increase 
about kfa annually o BP— 25* 

2) There are four major classes of incomes© These are* 

(1) wages and salariesf (2) interest! (3) rent| (4) profits© 
BD— 55® 

B© Recording Experimental Results 

Many experiments yield results in quantitive form* The recording 
of this numerical data is important and frequently provides the 
raw material for mathematical analysis© The reasoning process, 
which draws conclusions from the results of the experiment, is 
also mathematloal in nature© 

SCIEHCB 



Botany 

1) The rate of growth of tomato plants may be compared when 
the amount of detergent to which they have been exposed 
is varied* oloB— 40© 





2) l*he energy released ty plants as they grov can be neasured 
by oeasurlng the dOYeoent of a plastic oap as bean seeds 
or corn seeds sprout under it© SoD(5-PB)— 100© 

5 ) ^Cho growth of plants in sandy soil and topsoil nay be 
reoo 3 ^ed day by day* to provide a comparative growth 
recordo SoC(2-TE) -19^-5 <> 

4) A reoord nay be kept of the growth of roots* stens* and 
leaves of bean seeds put in a jar with blotting paper© 

ScC(2«!S*]3)— 199o 

5 ) After plants have sprouted from seeds* the plants art 
separated into three groups© Some have one seed half 
removed* some have both seed halves removed* and some are 

left intact© A growth reoord* by group* is kept© ScC( 4-TB)— Aj© 

6 ) !Wie water content of potatoes and apples nay be found by 
heating them gently until they are largely dehydrated© 
ScC(4-TB)—17^o 

7) Plant 30 Lima bean seeds in a box© After they show above 
the soil, pull up a plant a day* and record the growth© 
S6K(2«PB)— 57° 

8) The growth rate of seeds nay be determined by opening one 
every four days© Scl(2«PB)— 105* 

9) The age of a redwood tree may be determined by counting 
its rings© ScC(3-TB)— 103« 

10) The wei^t of apples may be determined before and after 

drying* to determine the moieturo content© ScJ(5-TE)— l4lj 
ScA(^»TB)**“*T«*50f SoA(4-'PB)c»07© ^ 

11) A study of the effeot of water on plant growth may be 
carried out© Beans may be planted in two cups* and one 
given a spoonful of water a day, while the other is given 
only a drop. SoA(I-TB)— 96-7» 

12) Cans of beans oould be examined to determine whether 
oanners sort beans by size for dlffe 3 ?ent can sizes© 

S6H(VM)-.«22o 

13) The variation in the number of raisins in raisin bread can 
be investigated© SoH(VM)— 2^«26. 

lA) The shape and size of mold plants may be determined © 
SoG(Two)“*“"189*195® 

15) The increase in size of seeds soaked in water may bs 
measured© SoG(Two)— “ 253*2 58© 
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16 ) The relation between temperature and growth of bread mold 

may be studied by using a range of temperatures, suoh as 
4*Co, 20 ®Co>9 40®Co, 60®Co ScG(Six)-«849-855o 

17 ) A balance may be used to measure the evaporation of water 
from the leaves of a plant* A plant may be put in a pot 
wrapped in aluminum foil, with only the leaves exposed® 

The plant nay then he balanced by a pot siiDilarly wrapped^ 
but containing only soil* The weight of m<^istu^ lost 
through evaporation may be checked at various times® 
ScC(^-TE)— 179o 

18) An experiment may be performed to determine the best 
planting depth for certain types of seeds, by planting 
seeds at various depths and treating them the same in 
other ways* ScF»- 171® 

19 ) The effect of capillarity in plants may be investigated by 
letting a plant be "watered" with red ink and observing the 
rise of the ink after the plant has sat ovemifi^to 
SoC(3-TK)-»102* 

Caiemistiry 

1 ) Iron filings may be weif^ed, moistened, and set in the air® 
After the filings have rusted, they are weighed again* 

This will establish that the weight of iron rust is greater 
than the weight of the iron which rusted® ScD( 5 -PB)-» 25 o 

2 ) The amount of sugar that can be dissolved in a given amount 
of water can be determined* SoC(4«TE)— Vf7* 

3 ) The time needed for ink to mix with hot imter and with 
cold water can be found by experiment* SoA( 6 -PB)— 58* 

4) A measured amount of solution may be allox^ed to evaporate, 
and the weight Of the residue determined* ScH(RPM)— 44i^7» 

5) A solution may be measured at different points in the 
container, to measure differences in the concentration of 
the solution* SoH(RPiM)“*-5^o 



Geology 

1 ) A rook may be approximately dated in the following ways 
If 500 years is required to form one inch of sedimentary 
rock, then 500, CXK) years would be required to form 1000 
inches of this rook* ScA(5*PB)-“515o 

Meteorology 

1 ) Inside and outside temperatures may be recorded for 
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a week, to get a temperature record over a period of timoo 
,ScC<2-TE)-«42o 

2) An experiment which sinnilatee the effect of clouds on 
temperature can be carried oute Thermometers are placed 
in two JarSf and the tops are covered with aluminum foil* 

A sheet of tissue paper is placed around one Jar* The 
jars are then placed in bright sunlight, and temperature 
readings aie taken o ScC(4-TE)— 

5) A weather record, including temperature, may be kept for 
a montho As a comparison, another month record My be kept 
during a different season of the year. ScK( 2-Til) —lOo 

4) A daily temperature record may be kept* ScK(2-PB)— 25* 

5) V/eather balloons are used by scientists to measure the 
temperature of the upper air© SdC(2-PB)— 122* 

6) The cooling effect of a wind can be simulated* An electric 
fan can be used to supply the "wind”, and its effect on the 
temperature of a can of hot water can be measured* 
SCJC2-PB)— 1^5o 

7) Records may be kept, over a period of several months, of 
the temperaturei of several ci^es* The effect of latitude, 
season, proximity to water, and other local conditions on 
temperature may be noted* ScK(5*TE)— 99* 

Physical Geography 

1) The length and the location of the shadow from a stick may 
be recorded at various times of day* ScC(2«>TE)»<»127l 
ScJ( 2-PB) -- Mf I SoK(4-TE) —39-^0* 

2) The amount of rainfall in a given amount of t^e m^ he 
measured on several different occasions* ScA(l-TE)— 43* 

5) The question "Do we have the same amount of daylight in 
every day?" could be investigated* ScB— 50* 



Physics 

1) An experiment to determine the relative distance sound 
may be heard through different media may be carried out* 

An alarm clock is moved away from a student until he can 
no longer hear the clock ticking* This distance is measured 
and recorded. This has been performed with the student 
listening through the air as usual* Then it is repeated 
with the clock moved along a chalk rail against which the 
student has placed his ear* ScD(1-*TB)— 15® 
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2) A thermometer is used to check the rapidity with which the 
air heats up in a terrarium o IThenoometer readings are 
taken at regular intervalso ScD(2-TB)— 59» 

3^) Thermometers are placed in (a) a shady placet (b) a sunny 
placet covered with a white clotht (c) a sunxqr placet 
covered with a black cloth o Readings are taken after a 
suitable time Interval t and comparisons are madSo 

ScD(2-TB)-.7o 

4) The relative holding powers of different types of soil are 
comparedo A given amount of water is poured on samples of 
clay soilt sandy soilt and loamu The amount of water 
passing through each is measuredo (The soil seuoples mist 
be the same thickness for the experiment bo be meaningful) o 
SoD(2-TB)-=49o 

5) Absorption and reflection of radiant energy may be measured 
by wrapping a glass of water in black paper and another in 
white paperi getting the glasses at the same Initial 
temperature I setting them in the sun for half an hour» and 
then taking temperature readingso ScD( 4-TB)— 153o 

6) Thermometer readings can be taken to determine which gets 
hotter on a bright summer day~a light-grey sidewalk or a 
black asphalt pavement o ScD(4-TE)--211o 

7) The relative strength of electromagnets may be comparedo 

ScB— 59 o 

0) The strengths of electric currents through various solutions 
may be comparedo SoB— 63o 

9) An ice cube may be inserted in some water to chill itp and 
then removed o The temperature of the water may be recorded 
at intervals o A similar experiment would be to add ice 
cubes to waterf and record the temperature at intervals 
until after the ice cubes have melted and the temperature 
has stabllizedo ScB-^75*^o 

10) A can of water may be surrounded by an ice-salt mixture , 
and readings taken until after the ice cubes have melted© 

11) The temperature rise resulting from shaking water in a 
vacuum bottle is a measure of the conversion of mechanical 
energy into heat energy© ScD(5-PB)— 178© 

12) A dry cell and nail may be used to raise v;ater temperaturei 
and the temperature recorded at intervals* ScD(5-PB)— 199© 

13 ) An experiment to investigate the effect of the evaporation 
of a drop of water on the reading of a thermometer may be 
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carried outo One drop should be picked up from a bottle 
of water, on the bulb of a themooeter^ The drop can be 
held inelde the bottle, but about 1 inch out of the watero 
A second drop should be picked up similarly, and held 
completely out of the bottle o ScD( 6-PB)— 380 

14) The effect of color on heating may be measured by using a 
lamp, covering one thermometer with white and a second 
thermometer with black, and taking readings every 30 
seconds o The experiment may be repeated, except red and 
black covers could be usedo ScD(6«PB)-~ 52o 

15) The rate of heating of soil and water are eomparedo The 
heating agent is a desk leropo Thermometer readings are 
taken every 30 secondso SoD(6-PB)— 53® 

16) The freezing point of water can be establishedo ScC(2-Tfi)— *45® 

17) The result of mtting a thermometer into warm water can be 
accorded® ScCv2-TE)~- 45® 

18) A record may be kept of the readings of thermometers 
located in different places in a room® CJoG(2-TE)— 46® 

19) The water temperature in a fish tank may be recorded before 
and after ice cubes are put in the wateri. ScC(2-TE)— 103® 

20) The rate of evaporation of a cupful of water placed in the 
sunlight may be compared with the rate of evaporation of 

a cupful of water kept in the dark. ScC(2-TE)— 116® 

21) A comparison may be made between the temperature of water 
kept in the shade with water kept in the sunlight® 

SoC(4-TB)— 90® 

22) The rates of warming of water and soil can be compared® 
Readings may be taken at the surface of the ground and at 
a depth of one foot. The procedure may then be repeated 
using a vessel of water, rather than soil. SoC(4-TE)— 96® 

23) Some soil and some water at the same temperature may bo 
placed in a refrigerator for 15 minutes® After this time, 
their temperatures are taken to determine the cooling rates 
of water and soil® ScC(4-TE)— 97® 

24) The degree to which sunlight \iarms a piece of paper in a 
10«-minute interval may be determined® SoC(4-TB)— •133® 

25) The effect of electric li#t on the temperature of white 
and black paper may bo investigated® ScC(4-TE)— 138® 

26) The weight of water may be established experimentally® 
SoG(4-TB)— .172® 







2 ^) The force neoeseary to turn a book if Barblee aw used 
as ball bearings may be Investigatedo ScC(4-TB)— 201. 

28) The propeller thrust of a toy motorboat laay be neasuredo 
ScC( 4-TE)— 228o 

29) The effectiveness of one’s breath in moving a toy 

with and without a sail may be measured*. ScC(4-TE)— 245o 

30) The work done by a paper water wheel iu lifting empty 
oup and a full cup may be determlnedo SoCv^^-TE)— 240o 

31) The effect of sunli^t on heating a thermometer through a 
thick blanket and through a thin one can be comparedo 
SoC(4-TE)— 287o 

32) The amount of moisture in snow may be determined by collecting 
a certain amount of snow* melting it, wd measuring the 
amount of water obtained© SoC(4-TE)— 4l0o 

33) Aquarium temperature may be compared with room temperature 
and with outside temperature © ScK(2-TE)— 48© 

34) A temperature record of a water-crushed ice mixture owld 
be kept while the^ water is being frozen© SoK(2-TE;— 9*fo 

35) The temperature of cold tap water may be compared with the 
temperature when the water has sat in brig^it sunlight for 
2-3 hours© ScK(2-TE)— 109. 

36) The moisture content of the soil may be measured by wei^ilng 
the soil, heating it for a time to drive out the moisture, 
and reweiid^ing© ScK(3“TB)— 5»6| ScK(3-PB)— 12,13 17 « 

37) The force needed to lift a book using a pulley may be 

determined© Then the pulley can be oiled until consistent 
readings are obtained, to get a measure of how much friction 
there had been© SdK(3-TS)-77-8, SdK(3-PB)-130o It may 

further be shown that friction still remains after oiling© 
ScK(3-PB)— 152© 

38) The mechanical advantage may be calculated for various 
devices, such as single-strand pulleys, double-strand 
pulleys, single blocks and tackles, and double blocks and 
tackles© S6K{3-TB)— 00-1. 

39) The weight of air may be measured by weighing a basketball 
on a sensitive balance before and after it is inflated© 
SoK(3-PB)— 25© 

40) The force needed to lift a book when two pulleys are used 
may bo dotti'^mined© S6K(3-PB)— 134© 



o 

ERIC 



iiiiiiMiiiiii 



mil 



mmmm 






^l) The force neoeseary to raise an object using a TOtable pulley 
may be dotermined by .experiment o ScK(5-I^®/*-^55f> 

k2) OJhe amount moved by a box with whee^ and a 

size without wheels t when both are given the sane init 
pushy may be determinedo SoJ(2«»PB)«»*172o 

43) l?he amount of water evaporating from a cloth in a given 
time may be measuredo SoJ(3-^E)— 

44) The amount of water needed to keep ^ 

aquarium constant may be determined^ ScJvJ-^/— 51® 

45) A study can be made of the number of seconds -- 

^ in gainers of various sisss. SoJ(5-TB)~49i SoJ(5-PB)-69-71. 

W) A oomparison could be made of the amount of ™d eettl^ ^ 

’ 2 tw^ o»» oontainins just soil, and tte other orataining 
soil covered with leaves and grass » ScJv5-PB;— 1*^5® 

47) The buoyancy of water nay be determinedo SoP— 50? 

/f8) The distance a ticking clock can be teard «*'®" 

with a paper horn or with the unaided ear may be determined. 

ScC(3-TB)«-10m 

49) The difference in temperature between the . 

flowerpot and 4” belovr the surface of the soil in the pot 
oan be determined. Two thermometers should be usedy and 
the readings collected in sunshinso SoC(3-TB)— 26. 

50) The insulating effect of fur or wool may l*® 
wrapping the material around Jars of hot water or cold 
water and recording the temperature ohanges over a period 
of time. SoC(5-TB)— 138. 

51) The insulating effect of ti#»tly-wrapped P®P®' “^^^® . 

compared with that of looeely-wrappad ® 

hot water. Temperatures oan be taken at lO-minute interval . 

SoO(3-T13)— 159. 

52) Ice cubes may be placed Inside an ordinary paper bag and an 
^ ice-cream bog, end the temperaturoe recorded over a period 

of time. SoC(3-TB)— 1'^3. 

53) A book may be suspended from a ruler at varfws ^®*®”®®" . 

from the end of the table and the amount of torque determined. 

SoO(3-TE)— 156-161. 

54) A wedge may be pushed through soma soil, which the 

width of the wedge may bo compared to the distance the sand 

Is pu®hod ‘to tho sldOg 
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55) The evaporation rate of water in a covered ^laea may he 
ooopared with the evaporation rate of water in an open 
glaas. SoC(5-TE)— 255o 



56) The niunber of nails picked up by an electromagnet w^^h_ 

20 turns of wire may be compared with the 

by an electromagnet with turns of wire© SoJv5**TB;— ioo< 



57) The center of weight of an object may be determined by 
hanging weights from the object by strings, one at a time, 
and marking the line from the point of suspension to the 
wei^to The point where those lines intersect is the 
center of wei^tp SoJ(5-TB)— 58-63“ 



50) A comparison may be made of the times of fall from a given 
hei^t of different sizes of parachutes, and objects of 
different wei^tso ScJ(5-TlS)— 221o 



59) The temperature reading on a chunk of ice and in a sunlit 
window may be taken at 9 noon« ScA(l-Th)— 53* 



60) The time required for ice to melt in sunlight and in shads 
may be determined o ScA(l-TB)— 35“ 



6l) The time necessary to bum ^4” of paraffin on a candle may 
be dsterminedo ScA(4-PB)—45o 



62) Temperatures may be taken in different locations in a 
refrigerator o ScA(4-PB)—45» 

63) Compare the force neoessary to lift an object with a spring 
balance and the fores neoessary to pull the same object up 
an inclined plane o SoA( 6-PB)— 155» 



64) The effects of fixed pulley# movable 

tackle on effort can be investigated, ScA^6-PB;— 167-9« 



65) The temperature of air, soil, and tap water may be comparedo 
SqK(WB)— 8I0 



66) The temperature of, snow, melted snow,' and Ice may be 
comparedo S<sK(4-PB)—81o 

67) The temperature of an ice-salt mixture may be deterroinedo 
SoK( 4-PB)— 05o 



6a) The increase in velocity of a falling object may be 
inves t igatedo ScK( 5-TB) — 5 « 

69) A weight is suspended by a starting, and also has a string 
attached belowo An experiment is conducted to determine 
where the strings break under (a) a slow, steady pullf 
(b) a quick, snapping pullo SoK(5-TB)— 80 






70) boat loss of hot water in oontainers of varioua types 
nay ba investigatado SdS(5'*®3)"55o 

71) Jin experiment er series of experlneiita ^ te conducted to 
learn what happens when equal amorota of, water at different 
temperatures are roixedo SoK(5*"®^)*^5^® 

72) To inveetisate whether slanted rays from the sun 

more or lose heat than leea alanted raya, prop therm^teKi 
Up at different angles against staoks of hoota, and place 
in the suno Check the thermometer readings after a reir 
minutes. SoK( 5-®B)— 99« 

73) An experiment ooncemed with the radiation and 
heat m he carried out eaally. Paint one 

outside^ polish the outside of a second can« place thermometers 
with the hulhs inside the cans, and place the sens in 
Siect sunliaht. ScK(5-PB)-55. 



74) Several differently-shaped containers may ho filled to the 
same level to learn which contains the most liquido 

SoH(VH)— 52-5. 



75) The distance traveled in n revt lutions of a disk hy » 

^ at different places on the disk may he determined. ScQ(Shree) 

437 -^ 1 . 
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76) !Wig drying rates of different fabrics may be deterroinedo 
ScG(Pour) -509-51^® 

77) The breaking strength of a string may bo determined. . 
ScO(Elve)--751-736« 

78) A fluid may be heated over a period of time, ^d the 
temperature may be recorded against the time heating has 
gone on. SoO(Six)»-*9C5*911o 



79) The effect of a certain amount of heat on different 
volumes of water may he investigated by performing the 
sane sort of experiment aa (78) for several different volumes. 

ScG(Slx)— 905-911® 



00) The relation of heat energy to work may be ^ 

such experiments asi Hammering a piece ot lead; Puling 
a closed-off tire pumpi Using a fire-by-fr^tion kit| 
Pushing a can of water back and forth in a motion troucd^o 
ScG(Six)— 913-9160 



81) The weight of water in milk may bo determined by evaporating 
the milk gently with the aid of a hot plate. SoD(4-TB)— 55® 




82) Electric current may be meaeured by using zinc and copper 
strips and hooking them to a sensitivs anmetero ibtamples 
of things which can be checked for current are a lemon and 
the surface of the human tongue o SoB(^-*TE)-«»117e- 

85) An interesting experiment is the measurement of the rate 
of heat oonduction of various materials » SdP— lOoo 

84) An experiment investigating the lav/ of the lever may be 
carried out using a ruler as the lever« a pencil as the 
fhlorum« and paper clips as weifi^its® The experiment may be 
carried out in the following wayi Put one paper olip at one 
end of the rulert and find the place where 2 will balance it| 

Put 2 at one endf and balance them with 2, with 5# and with 
4o ScC(5-TB)— 17O0 

85) The temperature changes in air and water can be measured 
when two jarSf one containing airf the other water are put 
in sunlight for three minutes o SoA(5-PB)*"-524-5o 

86) The effect of heat on the inflation of a balloon may be 
studied by attaching a pointer to a sugar lumpt putting 
a balloon (partially inflated) in a beaker above wat ert 
heating vrith a hot plate t and reading the movement of ^ 
pointer on a properly-mounted yardstick* SoA(6-PB)»»196o 

87) The force of a lover may be investigated by lifting an 
object with a spring balance t then lifting the same object 
with a rod used as a levert when a spring balance measures 
the force exerted on the object* The experiment be 
varied by the use of different fulorumo* ScA(6-PB)— 157® 

88) An experiment may bo set up to study the dlfferenoe between 
heat and temperature * An inch of near^boiling water may bo 
poured over four ice cubesy while at the sane time a full 
flask of cold water is poured over four other ice cubes * 

Then the cubes are watched to see which melt faster* 
AgA( 6-PB)— 575o 

09) The specific heat of iron nay be determined experimentally© 
SdK(5-PB)— 55o 

Phyaiologr 

1) The rate of breathing may be measured while one is sitting 
quietly and again after he has run in place for a minute© 
SoD(4-TE)— 219© The pulse rate may be measured in the same 
way© S6D(4.TB)..221| ScK(3-PB).-151o 

2) The clotting time of the blood can be determined© ScD(4— TE)-»-»223o 

3) The temperature in the crook of one’s elbow may be compared 
with air temperature* ScC(4-TE)— 201© 
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4) One nay tine how long he oau hold hie breatho ScKCj-'PB)— 147® 

5) The nunber of breathe in one minute may be counted after* 
eittlngf running! restingo ScJ(2-PB)— 124o 

6) The number of heartbeats in one minute may be counted after* 
sitting! running! restingo SoJ(2-PB)—127o 

7) lOie height and wei^^t of students may be recordedo 
SoA(2-PB)— 121o 

8) Baoh pupil can chock his breathing rate for one minutso 
Soi(5-PB)— 194 o 

.SsaLojsg 

1) The breathing rate of frogs and other animals may bo 
determinedo 5 cK( 3-PB)— 151o 

2) The length and height of a grasshopper Jump can be determinedo 
SoJ(2-PB)— 7c 

3) A fish's rate of respiration may be established by counting 
the moYements of the open gill covers* The suggestion is to 
try water of different temperatures^ in the range 30 *F to 
90*Po ScA( 2-TE) — 109 o 

EOONCMECS 

1) The effect of inflation con be Illustrated by having students 
lend packages of 100 sheets of paper and let the return be 
packages of 50 sheets of paper© EP“— 13 o 

2) The operation of lemonade stands can be used to ^^atize 
price competition and non-price oompetitiono BA(2)— lOo 

Co Qalculationa 

In many texts* exercises are given to provide numerical practice or 
to fix an idea by providing oxamplea© In this section* we have not 
reproduced the exerciees, but have given sources where they are 
found© V/e have also described situations where simple numerical 
work* such as counting* takes place o 

SCIENCE 

Astronomy 

l) The number of miles in a ligiit-year is calculated© SoD( 5*PB)— 157c 




2) Sone numerical problems are {stven, involving^ the time 
for light to travel in spaooo Soi(6*-PB)— 3^60 



Botany 

1) Counting leaves, including counting by 2's, and 3*So 
SeC(2-TB)— 160 

2) Experiments where the nunbef of p^as in a pod are counted, 
and the relation of the number of peas to the size of the 
pod are investigatedo SoH(VM)«— l4o 

Chemistry 

1) Calculating the time it takes for OO2 to leave a jar, after 
the COo has been produced by the reaction of baking soda and 
vinegar « S<^( 3-PB) ~82 « 

2) Calculating the number of protons in different elementso 
SoB(6^-PB}«-.ie8o 

3) The copper atom has 29 protons and 3^ neutrons » \^fhat is 
Its atomic number? SoK(3-TB)->201(» 

k) Exercises concerned with preparing solutions in different 
concentration o ScH(s}— 33~8<> 

Physical Geography 

l) 360* V 2k hours « l^VhouTo Therefore, the earth rotates 
15* per houro ScC(2-TB)— 352o 

2) Calculation of the depth of the ocean from sonar readings o 
S6K(>-TE)— 4o 



1) The number of magnets appearing in a picture are countedo 
SoI)(2-TE)— 89o 

2) Calculation of the work done when kOOO Ibo is lifted 13 feet« 
ScD( 3-TE)— 82o 

3) Calculating the speed, in feet per second and in miles per 
hour, of a "Kach 2" Jot (a Jet flying at twice the speed of 
sound) o SoD(3-TB)— I 8O0 

) 

k) The total air pressure on a desk top is oalculatedo 
ScD(4-TB)— 4lo 

3) The amount of water in a 100-*lb. person, if he is 2/3 water, 
is computed* Sol)(4-T£)— 33<> 



6) The amount of water used in producing a hambur^r is 
discussedo ScD(4-TE)— 6^0 

7) The time it takes light to travel from the earth to the sun 

is calculated 9 SoD(5-T3)-»169o 

0) The total air pressure on a sheet of notebook paper is 
calculatedo ScD(4-TB)— 211o The total air pressure on 
different •"Sized surfaces is computed« ScE"=-25j ScD(6--PB)—15o 

9) Some exercises are included in which one figures gallons and 
pounds of rainfalls ScB— 101-2 © 

10) Exercises are given where work is calculated© SoD(5“P®)*“"175« 

11) ihi experiment involving lifting a ’^eie^it by means of an 
inclined plane is carried out* and the energy waste is 
calculated. ScD(5-PB)«-192© 

12) The mass changed to energy through fusion is calculated© 
0 cD(6-PB)— 210* 212© 

15) An exercise is given where one calculates the resistance in 
an electric circuit with a current of 10 afnneres* and an 
electromotive force of 110 volts© SoD( 6*»PB)— 201o Further 
exercises involving resistance are given© SoD(6-PB)— 286© 

14) Total pressure (the sum of water pressure and air pressure) 
per square inch and per square foot is computed for objects 
at various depths© ScD( 6-PB)— 505<» 

15) Exercises relating to the thermometer are included© 

ScC(^f-TB)— 05 o 

16) A height of 6 miles is computed in feet. Sc])( 4-TE)— 2?lo 

17) An exercise dealing \/ith the tidal day. ScC(4-TE)-« 299« 

10) Calculating work in foot-pounds. ScK(2-TE)— 125© 

19) Calculating the force needed to lift a book with a pulley© 

ScK( 5*PB) —128© 

20) /m experiment involving the lavj of the lever as applied to 
a seesaw© 3 cC(5-TB)— I 7I- 

21) Exercises involving pulleys. SoA(5-PB)— 170-1© 

22) Exercises involving gear ratios© ScA(5-PB)— 176© 

25) Exercises involving work. ScA(5-PB)— 186-0. 

24) Exercises dealing with gravitational force* escape velocity* 
area* and work© ScA(5-PB)— 228© 
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25) Exercises concerning timOo ycK(4-TE)«-52-3o 
Physiology 

1) To find the pulse rate per minute, find the number of pulses 
in 30 seconds, and double the result o ScD(2-TE)— 107© 

2) The number of times one's heart beats in a day or a week 
is computedo ScD( 4-TK)— 242o 

3} Counting the number of times one inhales in a minute o 
ScK(3-FB)»»143o Counting the number of times one inhales 
in a minute after running. ScK(3-PB)— 1^6. 

4) Counting heart beats for one minute. ScK(3-PB)— 146. 

Zoology 

1) An exercise to calculate the number of bacteria produced in 

12 hours if all survive and if the fission rate is 20 minutes. 
ScD(6-PB)— 99. 

2) Some pages give pictures of puppies or kittens, and ask 
pupils to count the number in the pictures. SoA(l-PB)— 06-7o 

3) In ah aquarium, a gallon of water is needed for every inch 
of fish length. Several exercises are based on this. 

Sca(i-pb)— 107. 

4) Addition exercises are used to cor.ipare the weight of a 
Great Dane and a dachsund (for example, 6 daohsunds at 
20 lb. weigh the same as one Great Bane at 120 lb.). 
ScA(l-PB)— 113. 

Miscellaneous 

1) Counting the number of j)ieces of wood and the number of 
nails necessary to build some flooring. 3cC(2-TB)— 65. 

2) Numerical exercises involving the number of trucks, the 
bricks in part of a brick sidewalk, the amount of cement, 
sand, and gravel used to make a concrete stairway. 

SoC(2-TE)— 9O0 

3) A magnetic fish game is suggested. Three fish are caught 
by each child, the numbemon the fish are added, and the 
high total wins. ScG(2-TE)— I 6O5 acA(l-P3)-,-26« 

4) Exercises involving the differences in cost of shipping a 
100-lb. crane from New York to San Francisco by truck, by 
train, and by airplane. ScC(4-TE)— 268. 

5) The number of quart milk cartons a dairy 
a day is discussed. ScA(2-PB)— 101. 
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6) Counting backwards for a missile blast-off is mentionedo 
ScA(5-PB)-«106o 

SOCIAL STUDIES 

1) Stories involving spending money*. SSA(2-PB)— 156-7o 

2) Prices at a lunch counter dlscussedo SSA(2-PB)— 154o 

Various historical systems of numeration could be discussed 
in connection with the study of historyo 

EOONCMICS 

1) Taking lunch count o 

2) Collecting money for various things o 

3) Figuring income taxo 

4) Different monetary units and rates of exchangee 

MUSIC 

1) The relationship between length of strings and octaves » 

2) Numbers in key signatures o 
The 8-note scalso 

DRAMA 

l) Figuring dimensions of scenery 9 the amount of things needed 
etCo9 involve calculatlono 

READING 

1) Roman numerals are sometimes usedo 

2) Calculating reading speeds involves counting and divisiouo 

PHYSICAL EDUCATION 

1) Scoring of games 9 including point scores for activities 
such as tumbling* involves counting and calculationo 

IIo Applications Involving Measurement and Approximation 

Under this heading* we have grouped those applications which 

esj)ecially emphasize the measurement process. This includes the 

use of special units of measure* of measuring devices of various 




sorts p and of scales for ranking objectso 



Ao Units of Measure 



These are anits of some significance which are introduced in 
one or another of the sources o 

SOIENCS 



Astronomy 

1} Light-yearo The distance that light will travel in a 
vacuum in one yearo (Light travels at about 166 ^000 miles 
a second) o ScD(5“'P3)»*157| ScK(1—TE)«»— 52o 

2) Parseco The distance at which the parallax of an object 
is slightly more than three light-years* SoD(5-PB)— 157o 

3) Astronomical unit (aoUo)o The mean distance between the 
earth and the sun* Approximately 939000«000 mlleso 
SoK(5-TE)— 76®7 o 

Physical Geography 

l) Tidal day* The difference, in time, between two successive 
hi^ tides* About 2k hours, 50 minutes* SoC(4-TE)— 297© 

Physios 

1) Foot- candle* The amount of Illumination shed by a standard 
candle (7/8 inch in diameter) at a distance of one foot from 
the candle flame* ScD(2-TE)-«20* 

2) Foot-pound* The amount of work done in lifting an object 
weighing one pound a vertical distance of one foot* 

3) go A force equal to the pull of the earth* s gravity on an 
object located at the surface of the earth* In pulling 
out of a dive, airplane passengers may be subjected to a 
force of several g*s* SoD(5-PB)— 164* 

4) Calorie* The amount of energy necessary to raise the 

temperature of one kilogram of water from 4®C* to 5® Co 
ScD( 5-PB) —1761 3 cK( 5-TE) — 10-19 1 ScK( 5-TE) —101 0 

5) calorie* 1000 calories « one Calorie* The Calorie is the 
commonly used measure of the energy content of food* 

ScD( 5-PB) -«-176 ; ScK( 5-TE) —161 * 

6) Mach number* A "Mach 1" airplane can fly at the speed of 
sound, a "Mach 2" airplane can fly at twice the speed of 
sound, etc* ScD(5-PB)— 206-7; ScK( 3-TE)— l4* 



7) Specific gravityo The ratio of the weight of an bbject to 
the weight of an equal volume of watero ScJ(Five--TijJ)— 30-52 o 

0) Degree® The measure of an angle with its vertex at the 
center of a circle whose sides subtend I/ 36 O of the 
circumference® ScA(I-PB)— 3^0 

9) Light-minute® The distance light travels in a vacuum in 
one minutoo Sca(5-PB)— 293-297 <> 

10 ) Yolto An electromotive force of one volt will send a 
current of one ampere through a resistance of one ohm® 
ScK(^-TK )— 1560 

11 ) Ampere® A measure of electric current flow® The amount of 
electric current that will deposit silver at the rate of 
O 0 OOIII 8 grams per second from a solution of silver nitrate 
in water® ScK(4-TE)— 156* 

12 ) Ohm® A measure of resistance to the flow of electric current® 
See Volt and Ampere# ScK(4-TE)— 156® 

15 ) Watt® A unit of power® In electricity, a watt is equal to 
the flow of one ampere at a pressure of one volt® That is, 
watts « volts X amperes® SoK(4-TE)— 156® 

14) Kilowatt® One kilowatt « 1000 watts® ScK(4-TE)— I 56 ® 

15 ) B.ToU® Short for British Thermal Unit# The amount of heat 
necessary to raise the temperature of one pound of water 
one degree BTahrenheit® ScK(5-TE)— 18-19 <> 

16 ) Oiramo The basic unit of mass in the centimeter-gram-second 
(cgs) system of measure® S<dC(5-TS)— 10-19 « 

17 ) Horsepower# A unit of power® 1 horsepower « 550 fto-lb®/seCo 

18) Meter® A unit of length® One meter * 39o37 inches® 

ScG(Two)— 177 -QO. 

19 ) Decimeter® A unit of length® One meter ■ 10 decimeters® 
ScG(Two)— 177 - 00 ® 

20 ) Centimeter® A unit of length® One meter ■ 100 centimeters® 
ScG(Two)— 177-80® 

Be The Use of Measuring Devices and Scales 

Much work involves the use of special types of measuring devices 
In other situations, special scales are devised for rating items 
Both of these applications are grouped together here® 



SCIENCE 



Astronoanr 

l) The scale of star magnitudes is an interesting example of 
the technique of scaling* A star of a particular magnitude 
is 2}/^ times brighter than a star of the next lower magnitudeo 
The lower the number, the brighter the star* ScK( 5-TE)— 71f 
ScK(5-PB)--98o 



Chemistry 

l) A study of the heat involved in a chemical change may be 
made by dissolving a given amount of detergent in a kno\m 
amount of water, and measuring the rise in temperature of 
the liquido ScD( 5 -PB)— 23 *. 

Oeoloer 

l) Moh's scale of mineral hardness is used to rank mineral 
objeotso The scale is a 10-point scale, based on what sort 
of mineral or object will scratch the mineral in questiono 

Meteorology 

1) A rain gauge may be constructed and usedo 

2) A simple barometer may be constructed* ScD( 4-TE)«- l9^o 

3 ) A homemade anemometer may be consti^cted and used to measure 
wind speed* ScD( 4-TE)— 196j ScP— 38-95 ScK( 4-PB)— 34-5o 

4) Relative humidity may be measured, using wet-bulb and dry- 
bulb thermometers* ScP— 100* 

5 ) A hygrometer may be made by students to measure relative 
humidity* ScP— 110* 

6 ) The Temperature-Humidity Index is used to give a measure 
of how comfortable people are* Por this reason, it was 
formerly called the Discomfort Index* 3 cD(6-PB)— 9 I 0 

Physical Geography 

1 ) A sundial may be made and used* ocP— 187l ScK(4-PB)— 81 

2 ) A simple circular slide rule may be designed for telling 
time around the world* ScP— 215* 

3 ) Depth finders work through the use of sound waves, 
measuring the time intervals the sounds take to return to 
the source after bouncing off the bottom* ScC( 3-TE)— 18; 
ScK(4-TE)— 



Physics 



1) Comparison of the Fahrenheit and Celsius (Centigrade) 
temperature scales may he nadeQ The Fahrenheit scale has 
52® as the freezing point of water and 212® as the boiling 
point of water, hence it has 100 degrees in this intervals 
The Celsius scale sets the freezing point of water at 0® 
and the boiling point of water at 100®, hence this interval 
has 100 degrees* Thus the Fahrenheit degree is smaller, 
and above «40® (the point at which both thermdmeters read 
the same), the Fahrenheit thermometer will give a hi^er 
reading* 

2) A bottle of colored liquid, with a glass tube, can be Used 
as a thermometer* This would require calibration, using 
fixed physical constants, such as the freezing and boiling 
points of water, as reference points. ScD( 4-TE)— l45© 

5) The relationship between heat and the ex:iansiort of iron may 
be studied by heating an iron wire with a candle flame, and 
measuring the amount of sag® ScD( 5-P3)— “55«» 

k) A cardboard thermometer can be made and used by students as 

they work on addition and substraotion exercises* ScC(2-TE)»-46e 

5) Friction may be investigated using a spring balance* ScF— 9^* 

6) The use of an air thermometer is discussed* SeP— i960 

7) A tree may be measured by sighting with a stick and a 45® - 
angle line* ScF— 190o 

8) Objects may be weig^ied by balancing them by objects of 
known weight* ScJ(Five— •PB)— 52 - 5 e< 

9) A spring balance may be used to find weights of objects* 
BcA( 1-TK)*>»25* 

10) Liquids may be ordered in viscosity by observing the rate 
of flow from a spoon* ScH(MO-PB)— 45* 

11) Liquids may be ordered in viscosity by the time it takes a 
standard object to fall a certain distance in the liquid* 

ScG( Five)— 717-721* 

12) Some possible classroom activities are: Measuring the 

length of pieces of licorice by using children* a middle 
fingers or by using popsicle sticks; measuring the length 
of a ring which has a small cut; measuring the distance 
around concentric circles using as unit the length of one 
child* s foot* ScH(VM)— 35-59* 
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15) Identical cylindrical container^ holding a liquid may be 
ordered by volume of the contents by simply ordering by the 
heights of the liquido SoH(VM)— 50-lo 

14) Devices for measuring time include the metronome, the 
pendulum, the water clock, the sand glass timer, and a 
burning candleo ScG(Two)— 275-278o 

15 ) BB*s may be used as staindard weights, to balance objects 
such as s crews o ScG(Five)— 601»688o 

BCONCa^ICS 

1 ) A study of truth in packaging could involve a great deal 
of measurement o PBo 

HISTORY 

1 ) Different cultures use different oalendarso Also, at different 
points in western history, different calendars were usedo A 
discussion of some of these calendars would be llluminatlngo 

GEOGRAPHY 

1 ) Distance measured in city blocks is not th^ same as disteuice 
in the usual Euclidean sense# The distance formula becomes 

^1^2 “* " *2* "^^1 * ^2^ ® 

IIIo Applications Involving Organization and Presentation of Data 

An important use of mathematics is the display of facts of relation- 
ships in easily understood form# This may involve displays such as 
tables, v/here the data are displayed for ease in readingo It may 
involve charts or graphs, where there is a stronger emphasis on the 
visual aspects of the relationships# Also, the visual display 
may be a map, where a region is presented# 

Ao Tables 

This is a compilation of tables which appear in the texts 
examined, or which are suggested in the texts# 



Astronomy 



1 ) A table of the planets, showing the presence or absence of 
oxygen, water, and living things, the day and night , . 

temperatures, and the travel time from the earth# ScCv 5 *TE;- 
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2) A table showing diameters of planets and their approximate 
distances from the suiio ScC(3-T13)— ^+17o 

3) A table of information about planetSo ScA(2-TK)— I 260 
Botany 

1) A table showing whether apple, onion, carrot, parsnip, 

squash, and macaroni contain starch, as determined by 
experiment o SoJ ( — i45o 

0 

2) l^laklng tables to record seed growtho ScG(Two)— 253"258o 

3) Tables in which the rates of growth of different parts of 
a plant are shown* ScG(Pour)«*«595“599<» 

A) A table of the number of seeds in a fruit and of the total 
number on a plant# ScG(Pour)— 6OI-6060 

5) A chart listing the growing conditions when 11 seeds are 
put in cups and each subjected to different growing 
conditions* ScA(4-PB)— 137* 

6) A chart showing two systems for classifying plants# 

ScK(5-Ti3)— 112# 

Chemistry 

1) A table of the moat common elements. ScD( 6-PB)— 187# 

2) A table of common metals, indicating which of them rust# 
ScJ(Two— PB)—75 o 

3) A table of atomic numbers of some elements# 8cP— 3^« 

4) A recipe for a blueprint solution* ScP— 47* 

5) A table indicating whether cooking oil, butter, bacon, 
sugar, apple, and cheese contained fats or oils# This 
is determined by experiment# ScJ(5«PB)— 1^7o 

6) A suggested activity is to make a table showing the results 

of a litmus test on washing soda (Na„CO.), limewater Aca/owN \ 
and lenion Juice. ScA(5-PbV-67.> ^ 

7) A' table giving the common elements in the land, the water, 
and the air# ScA(5-PB)— 77« 

8) A table showing the amounts of various gases in 100 quarts 
of inhaled air and 100 quarts of exhaled air* 3cA(6-PB)— 79® 

9) A table of the common alloys, listing the metals contained 
in the alloy and the uses mad© of the alloy# ScA( 6-PB)— 79o 
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10) A table of selected element 3, giving the number of protons 9 
electrons, and neutronso ScsA( 6-PB)— 269« 

11) A table giving the elements in alphabetical order, showing 
the api>roxiraate atomic weight and the number of protons 
(the atomic ni*mber)o SoA( 6-PB)— 29I0 

12) A table of selected elements, giving the number of protons, 
the number of electrons, the number of neutrons, and the 
atomic weighto ScK(5-’PB)— 269« . 

Greoloav 

1) Tables of the relative percentages of various types of 
fossils, and of the percentage of various types of 
meteoriteso ScG(Si3c)— 875-801o 

2) A chart of the geological time tablesp ScK(5«TI3)«157p 

Meteorology 

1) A te.ble of wind speeds, giving the effects of winds of 
different speeds, and the designation, such as ''breeze 
"gale", "hurricane"o ScD(6-PB)--.82; ScO(4-TE)— .^15; 

ScP— 208c 

2) A table which may be entered with v/et-bulb and dry-bulb 
thermometer readings, to determine the relative humidity c 
Sc3)(6«PB)«-85} SoC(4-TE)— ^18j ScP— lllo 

3) A table for predicting the weather, based on v/ind direction 
and air preseuroo GqD( 6-PB)— 07o 

4) It is suggested that a record of wind directions be kept© 
ScJ(Two-TE)— 760 

5) A table of inside and outside temperatures# GcJ(Two-PB)— 50-9o 

» 

6) A daily weather record could be kept in tabular fornjo 
ScP— 2060 

7) A table of the air temperature and the condensation 
temperature 0 ScJ(5-PB)— 5II0 

8) A daily temperature record could be put in tabular foiton 
ScA(l-TE)— 37o 

Physical Geography 

1) A table giving the times of high tides# ScC(4-TB )— 2960 

2) A table of times at different places in the world# 
ScK(4-TE)—43o 
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3) A table of the latitudes of major U.S. cities. SoK('^-TE)— Vf. 

4) A table of sundial settings at different latitudes o 
ScK(4-TB)— 4?o 

Physics 

1) A table sumiDarizing data from an experiment. The table includes 
objects usedy weights of the objects y the force needed to lift 
the objectSy and % the weight of the objeotso ScK( 5'“TB)— 79«> 

2) A table listing substances and indicating whether they are 
conductors of electricity. ScJ(!Pwo— PB)«— 119© 

5) The number of seconds candles bum in containers of various 
sizes can be recorded in tabular formo ScJ(Three-Tl!<)— 49j 
SoJ(Three-PB)— 69-7I0 

4) A table may be made of the distance windup toys move after 
a certain number of turns of the key. ScJ(Three-PB)— 115o 

5 ) A table giving the number of waves in an inch for light of 
each spectral color. ScA(5-PB)-«*285o 

6) A table of the melting points of selected metals. ScK(4-TE)— 155 

7) A table showing the number of calories in a typical serving 
of some common foods. SoK(5-PB)— 257«> 

8) A table of densities of various substances. ScG(Pive)— 71i-7l6o 

1) A table listing a typical diety with the estimated number of 
calories for each type of food. ScB( 6 -PB)— 129. 

2) A suggested activity is to make a table of the pulse rate for 
an individual when (a) sitting (b) standing (c) lying dovuiy 
and after (d) walkingy (e) runningy (f) hopping. 

ScJ(^wO“»PB)«»*155® 

5) A table of hereditary characteristics of relatives. ScP— 107® 

4) A table showing heights and weights of the students in the 
class. ScA(1.TB)«-122o 

5) Each pupil in the class could check his breathing rate for 
one minute y and a table could be made using the results. 

S cA ( 5“PB ) •• •• 1 94 0 

6) A table giving a sample daily menu. ScK(5-TE)— 179» 

7) A table giving vitamins y what they are needed fory and the 
foods in which they are found. ScK(5-PB)— 249® 




8) A table of data for a class, giving the sex of the child, 
the number of children in the family, the height in inches, 
the weight in pounds, and the birth montho ScH(VK)-- 2o 

Zoolo/g/ 

1) A table of gestation periods for various creatures ig 
suggested as an activity® ijcD( 6 -PB)— 175<» 

2) A table of animal diets. ScF— 25«> 

5) A table of information on pet animal breeding. ScP— 26. 

h) A recipe for a bacterial culture. ScP-*56p 

5) Instructions for making a bird house. ScP— 4l. 

6) A table of the food eaten by various plant-eating animals. 
ScJ(5-PB)— 288. 

7) A table of meat-eating animals, showing the animal, his 
prey, and the food of the prey. ScJ(5--PB)— 290® 

0) A table of some commonly-used antibiotics. ScA(6-P.B)— 121. 

9) A table of some disease germs we can control, giving the 
method of control, the scientist who discovered this method, 
and the date of control. ScA(6-PB)— 129. 

10) A section on classification and another on living things in 
an aquarium have many tables. ScG(Three)— 317-556. 

11) A table recording the results of time-triala as guinea pigs 
learn to run a maze. ScG(Pive)— 661-667. 

12) Records of the growth of a chick embryo over time can be 
recorded in tabular form. ScG(Six)— 959-965<» 

15) A table showing the responses of liydras to various stimuli. 
ScG(4-TE)— 61. 

Miscellaneous 

1) A table of flight times between cities. ScK(^-TE)— 61. 

2) A table of clothing worn, what the olothing is made of, and 
the source of the material (plant-made, mammal -made, reptile- 
made, insect-made, man-made). ScC(3-TE)-* 15^« 

3) A table of the International Morse Code. ScC(3-TE)— 13^. 

4) A table put on paper which has been folded to make a 
tetrahedron, foxming an ’’ecology triangle", which contrasts 
the desert, a pohd community, and the ocean, listing plants, 
soil or water environment, plant eaters, and meat eaters • 

ScC(3-TE)— 3650 



5) A table of the characterietiofl of man»niad0 materials j including 

resistance to deterioration by sunlight, resistance to heat, 
abrasion resistance, wrinkle resistance, resistance to mildew, 
durability, dimensional stability, care and cleaningo >576 

6) A table which outlines the approach of the text series by 
showing examples of 6 conceptual schemes and various concept 
levels within those achemeso Sc/l( 1-TK)— T0-!!?9o 

SOCIAL STUDIES 

1) Children can make a log of special events and organize it in 
tabular formo SSK(iiH-TB)»«21,22,56j SSH(ITN-TE)— 75o 

2) A table recording the weather over a period of time would be a 
good student activity* SSH(ICT'>>TB)— 7^0 

3) A table giving the times of the high and low tides 0 
SSH(IAOS-TK)— 125« 

k) Vital statistics about each of the states, many of these 
statistics presented in tabular forma SSII(IAOS-TE)-»225-275 o 

3) Tables may be made up Including such information as the land 
areas of states, countries, or continents, population, population 
per square mile, amount of rainfall* 

ECONOMICS 

l) A table of foi’eign exchange rates could be madoo EA( One)— 42-5 

GEOGRAPHY 

1) Tables can be made for rainfall, elevation, wind velocity, 
temperature, and other similar items 0 

READING 

1) If you are practicing for greater reading speed or greatex' 
reading comprehension, the records may conveniently be kept 
in tabular forra* 

Graphs and Pictoral Charts 

Graphs and charts are used extensively in the elementary school, 
to give concepts a visual dimension e It would be tedious and 
highly repetitive to include every graph v/hich was used in the 
books examined o We have chosen to list those which we felt were 
especially interesting or especially important uses of graphs* 



SCIENCE 



Astronomy 

1) A suf'gested class project is conat^ructing a line graph 
indicating the times of sunrise and sunseto SoC(4-TE)— 93« 

2) A chart showing the relative sizes of the planetSo ScC(4-TS)»*510o 

3) A chart of the constellations o ScC(5 -TE)— 207? SoA(2-TE)— I 59? 
ScK(4«TB)— 48; ScK( 5-TE)— ?0o 

4) A series of photographs of an eclipse of the moono ScJ(Pive-PB)— 165<> 

5) A chart showing the orbits of the planets and the orbit of a 
cometo ScA(4-TB)— T-144o 

6) Making a model of the orbit of a cometo ScA( 4-TE)— 263o 

7) A graph of the path of an Apollo spacecraft around the moono 
ScA(6 -PB)— 222o 

8) A chart showing the phases of the moono SoC(3-TE)— 4l5o 
Botany 

1) As a plant grows • cut off a strip of paper as tall as the 
plant each day® Pasting the strips on a large sheet of paper 
gives a bar graph of the growth of the plant® ScJ(One-Pfl)— 100-1® 

2) A chart of the growth of two desert gardens, one watered every 
day and one xmtered once a week, would be interesting® 

ScC(3-TE)— 32o 

3) A chart could be made of the growth of radishes, by pulling 
up one plant a day for 20 days® SoC(3-TE)— 115® 

4) Histograms of the number of peas or , green beans in a pod® 

SoH(VM)— 14-16, 18-22® 

5 ) Charting the shape and size of mold colonies® ScG(Two)— 189*193o 

6) A graph of the movement of liquid in the stem of a flower® A 
line graph would be appropriate here® ScD(3*TE)— 56® 

7) A graph may be made of the growth of roots, stems, and leaves 
of bean seeds put in a jar with blotting paper® (The blotting 
paper has been moistened)® ScC(2-TE)— 199* 
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Ch emistry 

1) The ooiDposltlon of the air (the relative proportions of 

various gases) could be graphedo A bar graph, rectangular 
distribution graph, or circle graph would be appropriate o 
ScE— 19; SoD(6-PB)-.™51; ScC(?-TE)— 

2) Shading a 10-by~10 region to represent the proportion of 
gases in the atmosphere « ScA(4-TE)— 6O0 

Geology 

1) A chart, partly pictorial, showing geologic eras, the years 
from the present that these eras occurred, and the forms of 
life in existence at that time, ScK( 5-PB)— lo4o 

2) A geological timeline® ScK(5-TE)— 140-1® 

Meteorology 

1) A bar graph showing the rainfall in different parte of the 
world® ScC(4-TE)— 157® 

2) A small thermometer may be drawn in the comer of each day 
on a weather record, to indicate the temperature on that day® 
SclCl-TB)— 25® 

3) A chart which depicts the types of clouds which form at 
various altitudes® ScP—63; SciV(6-PB)— 417® 

4) Line graphs of daily temperatures, showing the daily higji 
and the daily low® ScK(5-TE)—25o 

Physical Geography 

1) A pictorial representation of spring tides and neap tides® 
ScC(4-TB)— 292® 

2) Drawing one’s shadow at various times of day makes an 
interesting visual record® ScJ^Two-PB)— 45® 

3) A chart of the water cycle® ScC(3»TE)— 264. 

Physics 

1) The force field around a magnet may be shown by using small 
compasses, iron filings, or sketchihg® SoD( 4-TE)— 103; 
3cD(6-PB)— 266; ScJ(Three-PB)— 163; ScG(Six)— 683-891® 

2) Oscilloscope pictures of sound waves are an interesting 
graphical device® 




5) Charts of the electromagnetic spectrum^ emphasizing particular 
portions of the spectrum, such as the visible spectrum, are 
uaefulo ScD( 6-PB)—216, 218, 220, 222, 22^o 

k) A suggested project is the construction of a chart of the 
symbols used in electrical plans and diagramso ScK( 4-TB)— l60o 

5) A pictorial chart of the Fahrenheit and Celsius (Centigrade) 
temperature scales « BcK(4-PB )— *2580 

6) Graphing the motion of a bouncing ballo ScG(Three)-*4^9*^5^*’<» 

7) Some examples of the bright-line spectra of elements o 
ScA(5-PB)— 29O0 

PKvsiolognr 

l) V/hen the weight of a child is plotted on a line graph over a 
period of time, the steepness of the graph at any point is 
related +••0 the rapidity of growth at that point « 

ScC(l-TE)— 238-9o 

2) A view of the chest cavity and the organs in the chest o 
ScJ(Pive-PB)«--15r^o 

5) Histograms (X-frequency diagrams) showing variation in family 
size, and variation in weight* ScH(M)— 

k) Work in relating graphs to one*s field of visiono ScG(Pive)— 

669-679* 



Zoology 

1) Piles of food show the relative portions of the diet of the 
sparrow hawk. This is an effective variation of the pictograph* 
Scl)(5«TB)— 119. 

2) A bar graph of the ^station periods for various marnm^-is, 
including man. ScDv5-i’B)— 27^* 

5) A circle graph showing the proportions of different kinds of 
inseots in the world* Pictures of the types of insects are 
included on the appropriate sectors of the circle graph* 
ScC(4-TE)— 565. 

4) A graph showing the speeds of the fastest animals on land, 
in the air, and in the sea, would be interesting* 

ScK(2-TE)— 51« 

5) A chart showing the changes in appearance of a chick embiyo* 
ScP— «85o 






6) A pictorial food chain, from largest to smallest} Pickerel- 
Peroh-Diving Beetle-Young Dragonfly-Water Flea (Daphnia)- 
Tiny plsntso ScJ(Pive-PB)— 24-5o 

7) A pictorial chart of the life cycle of a mallard ducko 
ScA( 4— TE)— 201o 

0) A pictorial chart of the evolution of the horse« ScA(5-P-^)— 

9) A pictorial chart showing the life forms and the quality of 
light at different ocean depths q 3cK(5-PB)— 230o 

10) Naking a graph of the aise of brine shrimp against the number 
of days after hatchingo ScG( Six)— 855-860 e 

11) A x>iotorial table of bacterial treatmentso ScG(Three)— 459-^6 3 e. 

Miscellaneous 

1) A bar graph comparing the height of a building, the height to 
which a bird can fly, and the height of a mountaino . ScC(4-TB)— 277o 

2) A bar graph could be made of the speeds of different types of 
aircraft, and the heights reached by these aircraft© 

ScC(4-rE)— 277o 

5) The outlines for a glider are indicated on squared paper© 

ScC(WPe)— 473o 

4) A chart showing the musical scale© ScF— 181. 

5) A chart showing the different kinds of clothing we wear© 

ScC(3-TE)— I5I0 

6) A pictorial chart showing what could be made from 5 gallons 

of milkt 21 large cans of evaporated milk; 4 lb© of American 
cheese; about 1^4 lb© of butter; 5 lb© of dry whole milk© 

ScA(2-TE)— 101© 

7) A chart of the seven basic food types© Scii.(2-TE)— 124© 

0) A chart of semaphore flag si^jnals© ScK(5-TE)— 214© 

9) A discussion of extrapolation, interpolation, the use of 
coordinates, and other matters relating to graphs. 

ScG( C ommentary for Teachers)— 110-112© 

10) Work using interpolation and extrapolation for purposes of 
prediction© ScG(Three)— 557-3^0® 

11) Plotting of forgetting and relearning curves. ScG(Bix)— 917-924© 

12) Model life cycles (vector graphs). Sc(J(3ix)— 966-934© 
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SOCIAL STUDIES 

1) leaking a time Uneo SSH(ICTC-TB)— 7^| SSH(IAOS-PB)— 163« 

2) A soclograiD of a classo SSH(IA0S*TE)—>18 o 

3) A piotograph shoving the value of surplus farm products ovned 

the government, I95O-I96O0 SSH(ITA-TB)— I260 

4) A bar graph showing the major uses of steel in the United 
States, SSH(lTA-PB)~131a ' 

3) A bar graph of the amount of electricity used in UoSo homes, 
1934.19590 SSH(ITA-PB)— l46o 

6) A chart showing the effect of 100 new industrial jobs on a 
community o SSH( ITA-PB) —I51 , 

7) A piotograph of the growth in UoS. population, 1790-1960o 
SSH(ITA-PB)— 1760 

8) Bar graphs for boys and girls showing the average UpS. life 
span, I90O-I96O0 SSH( ITA-PB)— 177 o 

9} A piotograph of the population shift to urban areas, 1790‘* 
I96O0 JSHUTA-PB) — 135« 

10) A circle graph, showing the source of the budget dollar in 
I96O0 SSH(ITA-PB) — 204 o 

11) Pictographs of the number of paid civilian employees, 1821- 
i960, and of the money spent by the U#So government, 1821- 
I96O0 SSH(ITA-PB)— 205o 

12) A piotograph showing the percent of Canadian workers in each 
of their major occupations. SSH(ITA-PB)— 279* 

13) A chart showing the effect of altitude on crops in tropical 
lands, SSP(TB)— 12. 

14) An example of a line graph with the area shaded in below the 
graph. SSP(TE)— 103. 

15) A piotograph showing v;hat it costs to move one ton one mile 
by different means of transportation. SSD(TE)— 371® 

16) The food eaten by an average person in one weak in different 
parts of the world Is presented in piotograph and numerical 
form. SSG(TE)— 2-5o 

17) A graph of the travel timd, coast to coast, 1850-1960. 

ssg(te)— 93. ’ ^ 




18) Fie graphs of where we obtain certain metals o SSG(TE)-«276 o 

19 ) A cross section graph of the depths of the Great Lakes o 
SSB(^-TB)— 92o 

ECOKQMICS 

1 ) A pictorial display showing how many hours it takes workers in 

various parts of the world to produce certain goods « 3A(2)— 15o 

2 ) Varying sizes of baskets filled with appropriate items are used 
to show how goods and services have increased every 10 years o 
BA(2)-«14 o 

5 ) A visual exhibit ’*Money Is Worth Just As Much As It Can Buy”® 

BA(2 )— 160 

4) Charts and graphs depicting the population growth of Little 
Hock® 1900«1964t the effect of 1300 employees with a S7«>5 
million payroll on the city® and ”What I 30 jobs mean to Little 
Rock'% BC— 14-20 o 

3 } The percentage of profit may be graphed for several oompanieso 
This information may be obtained by getting the annual reports 
of these companies« PBo 

6 ) A "Standard and Poor” report on a company may be obtained from 
a broker o (Some brokers will supply these free® others will 
charge for them)o The percentage of profit turned back into the 
business can be graphed over a period of timeo PBo 

GEOGRAPHT 

1 ) Geographic data is often adjusted for regional variation in the 
same way that economic data is adjusted for seasonal varlationo FDo 

READING 

1 ) The niuDber of outside books read by different students in a 
period of time could be graphed« 

2 ) The scores on reading tests could be graphedo 

CURRENT EVENTS 

1 } Graphs could be made of the distance! various types of missiles 
can travel® and the time it takes these missiles to traverse 
these distances o 

Maps and Mapmaking 



Maps are used extensively in the elementary curriculum® particularly 



in histoxy and geograpl^o Beoano© maps ar© so frequently ueedj 
we will only mention naps that are of partioular interest or are 
representative of particular types of mapso Some attention is 
also given in textbooks to the mapmaking procesB»»the distortion 
in different projections • for exanple»-and some of these discussions 
are cited herso 

SCIENCE 

Meteorology 

1) A weather mapo ScD(6-PB )-- 489885 SoJ(Pive— PB)«-511| 
SoA(5-PB)«-416o 

2) Rainfall mapoo SoC(4-»TE )— 1589 164| S6K(4.PB)— J7o 

Physical Geography 

1) A pupil activity is the tracing of the equator on naps and 
globes Q SoC(4-*TE)“»150o 

2) Making world maps^ and a discussion of the distortion of the 
polar regions occurring on some map projections o ScC(3*l?^)"*69o 

3) A map of the Columbia River® SoC(3*l®)**90® 

4) A map of the United States 9 shoving meridians and lines of 
latitude ® ScK(4-TB) — 50® 

5) V/orking with maps of the polar regions 9 indicating the position 
of glaciers* tundra* etc® ScK(4-TE)— 66® 

6) Outlining deserts on a world map® ScK(4-TE)»-103o 

7) Maps showing funnel-shaped bays (which result in exceptionally 
hig^ tides)® ScK(4-TE)— 135® 

8) A map of the standard time zones® ScK( 4-TE)— 57*Qo 

9) Maps showing the ocean currents® SoK(5*TM)*"»29| S6K(5*P®)**48o 

10) Contour maps® ScC(Slx)— 935-9^^1® 

Zoology 

1) A map showing the Central Piyway for migratory game birds® 
SoA(4-TE)— 200® 



Mlacellaneoua 




1} A suggested pupil actlTlty is the making of maps of the roomi 
the neighborhood^ and the routes to schoolo SoC(2»1?E)-»^5o 

2) Map showing the route of the Nautilus under the Arctic ice 
caPo SoC(/^-TB)— 45O0 

SOCIAL STUDIES 

1) Picture manso SSH(AS-TB)— 90-lf SSH(AS-PB)— 92-3f 
SSH( ITH-PB) — 39» 103 » 1^3 , IBOo 

2) A discussion of making and reading niapsy Including 3-dJ.menslonal 
models V pictorial and semi-pictorial maps« aerial maps^ 
picture mapSt symbolized maps 9 street and road mapsy and 
globeso SSH(ITN-TE)— 56.630 

3) A map of metropolitan areas in the United Stateso SSH(ICTC.TB)— 

103 o 

4) A flannel nap of schools in the community would be usefulo 
SSH(ICTC.TE)— 157o 

5) Locating educational facilitiesi recreational faoilltiesy or 
business centers on flannel maps or pupil copies of mapso 
SSH(ICTC— TB)— 161, 175« 

6) Discussion of a map keyo SSH(ICTC.P-^)— 64o 

7) A map showing regions of the United States o SSH(IAOS.TE)..40 q 

8) A water resources map. SSH(lAOS— TB)— 183| SSH(IAOS.PB)— 204. 

9) A population map of the Northeast » SSH(lAOS.PB)— 94c 

10) A product map of the North Central states, where the products 
are represented pictoriallyo SSH(IAOS.PB)— 128. 

11) A waterways map of the Southo SSH(IAOS.PB)— l62o 

12) A map showing the Oregon and Santa Pe Trails. SSH(IAOS.PB)— 192. 

13) A discussion of the earth and globeso SSH(IA0S«<-PB)— 209~213o 

14) A discussion of pictorial relief maps, physical-politioal maps, 
history maps, and special-purpose maps. SSH(ITA-TB)— 65-71 ® 

t 

15) Toscanelli*a map (an early map). SSH(ITA-TB)— 10$. 

16) A map showing the route of Indian migration from Asia. 
SSfl(lTA-PB)— 9, 






17) A map shoving the clistrihution of Indian tribes in North 
and South ihnerica.^ SSH(1TA-PB)-«^6 o 

18) A map of Columbus* Joumeyso SSH(ITA*FB)— 46» 

19) A map of Magellan's clroumnavigation of the globe » 

SSH(ITA-PB)— 

20) A map shoving areas in the New V/orld claimed by European 
powers in I7OO0 SSH(ITA-PB)— 59o 

21} A map of the United States shoving the regions ceded to the 
United States and the dates of cession o SSH(ITA-PB)— 84o 

22) A map. showing dates of admission of states to the Unlono 
SSH(ITA-PB)— 880 

25) Population maps of the United States in IOOO9 1890y 1900» and 
I95O0 SSH(ITA-PB).-B9« 

2^) Relief maps of the United Stateso SSH(lTA-PB).-118-121o 

25) A map of the growing season for the United States and Canadao 
SSH(ITA«PB)— 122o 

26) A land use map of the United States and Canadao SSH(ITA-PB)-- >124o 

27) A map shov/lng the kinds of farming in the United States and 
Canadao SSH(ITA-PB) — 125o 

28) A map of the United States y shewing the deposits of coaly iron 
ore, and steelo SSH(ITA-PB)— I5O0 

30) A map shoving the fisheries in the United States y Canadoy 
and northern South Americao SSII(ITA-PB)— 156*70 

51) A map of the major manufacturing areas in the United States y 
showing the types of manufaotureso SSH(ITA-PB)— 155o 

52) Transportation maps of the United States, showing railroad 
lines y inters tcite highways y and navigable x/atervayso 
SSH(ITA-PB)— 158, 159» 162 o 

53) A map shovdng strip cities of the United Stateso SSH(ITA-PB) 
—1080 

3^) A map shoving the national parks in the United States« 
SSH(ITA-PB)— 219 o 

33) A map shoving the location of different minerals in Canadao 
SSH(ITA-PB)— 251 

36) A discussion of the problems involved in making a flat map 
of the eartho SSH(BTA-PB)— l4«l7o 



57) A drainage mapo SSD(PB)— IJo 

38) Averago tomperaturea for Januarj and July are shown hy 
themooeters on a znap« SSE(fI3}— C-60» 81 o 

39) A Mercator projectiono SSG(TE)— 02« 

^) A North polar equal-distance mapo SSG(TE)— 03o 
4l) Contour mapso SSG(TE)— 226o 
XVg Applloatlono Involving Algebra 

Algebraic ideas are frequently used in the elementary school^ 
particularly in the upper elementary grades « The idea of relations 
and functions is a major themeo Some relationships are most con- 
veniently expressed by means of formulas^ In other casesy the 
connection between the variables is as conveniently expressed in 
words 0 We have included examples of algebraic relationships drawn 
from the sources examined o 

.SCIliINCE 

Meteorology 

1} Air Pressure varies with altitude y decreasing as altitude 
increases 0 ScI)(^-TK)— 42; S6K(4-TE)— 26* 

Physios 

1) The boiling point of water decreases as altitude inoreaseso 
SoD( 4-TB)— l48o 

2) The gravitational force between two objects is inversely 
proportional to the square of the distance between the two 
objeotso So 1)(3-PB)— I60o 

3) The formula for worky Work « Force x Distanosy is glveno 

i SoD(5-PB)— 182-3; ScK( 4-TB)— 170; ScK(5-TE)..-21e 

^) 

5) The effect of gears of different sizes in changing speeds is 
discussedo Sol)(5-PB)— 166o 



The law of the lever, V/-D- 
--185; scC(5-te)— 156-I6lf 



WgBg. 



is discussedo Sol)(3-PB) 



6) Two 




foMDulas for efficiency are presented! 



Efficiency 



Wei^t of object x Heirfit raiged 
Work put in 



(b) When usin^ a pulley to lift an object and measuring the 
work with the help of a scale of some type^ 



4 Weight of object x Height raised. 

Efficiency * Reading on scale x Bixtance scale pulled 



ScD( 5-PB)— i960 

7) The formula for electrical resistance is stated in the form 



Resistance (in ohms) 



voltage 

amperes 



ScD(5-PB)— 201 p 



8) Water pressure increases as the depth below the surface of 
the water increases 0 SoD(5-PB)— 5^2«5o 



9) The force of gravity between two objects diminishes as the 
distance between the objects inoreaseso SeC(2-TE)— ‘IJS** 

10) Newton’s third law, ”Por every action there is an equal and 
opposite reaction”, is discussedo ScC(4-TE) —224-51 
ScA( 4-TB)— 104o 

11) V/ork is described roughly as the movement of an object from 
one place to anothero ScC(l-TE)— 55o 

12) The formula W - P x D for work is given « It is pointed out 
that this means a change in force requires a change in 
distance, if the amount of work is to remain oonstanto 
ScK( 2-TE) — 125 ; SdC^ 5-TE) -44-5 0 

13) The principle of action and reaction is shown by discussing a 
boat in water® The boat pushes on the water, and the water 
pushes back on the boat® ScJ(Plve-TB)— 35o 

14) ”Gk)ing faster means more work is done per unit time”® 
SoA(l-PB)— 15o 

15) The rate at which ener^ is used determines how fast the work 
can be done® Sdl(l-PBy--l4o 

16) "The more work done, the more energy needed®” Sc/V(l-PB)«- 15® 

17) More work can be done in less time when machines are used® 
I%chlnes do not reduce the total amount of work® ScA(I-PB) 

—16. 

18) V/ork is characterized as a force acting through a distance® 
Sc/l(l-PB)— 20j ScG(Six)— 895-898® 



19) Koohanloal advantage) is defined as the ratio of the load 
to the applied forcso ScK(4®TB)-«171o 

20) There ie a relationship between the size of the wheel on a 
ndndlass and the effort needed to lift a load by the 
windlasso SdK(4-TB)—175o 

21) The work inquired to move an object from the bottom to the 
top of an inclined plane may be expressed by the formula 

V/ « length of plane x forcOo 

22) The Bernoulli principle is expressed as ? + ^ - ko 

25) The relation B « me • which is the famous equation developed 
by Einstein showing the relation '^f mass and energy^ is 
diseussedo ScK(5-TE)— 23© 

2k) The f03?mula for power is P « ^ « ScK(5-TB)— Vf-5© 

23) A suggested enrichment topic is an investigation between the 
intensity of light and the distance from the ligjht soureeo 
ScK(5-TE)— 77o 

26) The number of swings that a pendulum takes in a minute is 
related to the length of the pendulufflo SeCr(Flve)»»681-668o 

27) The relation between the number of identical objects suspended 
on the end of a spring and the elongation of the length of the 
spring or rubber band is a topic for inveetigationo 
ScG(Pive)— 68I-6880 

28) The time for an object to fall a given distance depends on 
the amount of resistance oncounteredft ScG(Flve)-»717-721o 

29) All objects starting from 3^st take the same time to fall 
equal distances provided the force of resistance encountered 
is small compared to the weight o ScG(Five)*«717*721o 

30) To produce greater acceleration! a larger force is neededo 
ScG(Pive).«751-756o 

31) A larger force is needed to give equivalent aoceleration to 
a larger mass. ScG(Pive)— 731-73S* 

32) Boyle's Law, that in a gas the product of the pressure of the 
gas and its volume is constant, is investigated throu^ 
experiments 0 ScG( Five) -769-77^0 

33) A study of the length of a yardstick, how far the ya^r^dstidk 
seems to extend into a mirror, and how ftir back "in the mii^or 
the image appears© SoA(2-TE)— 7I0 



Phyalology 

1) One* 8 pulse rei.te varies with age^ decreasing as one gets 
older o SoD(4-TE) — 2^5 o 

2) The growth of one*s hand size and foot size with age is 
dlscussedo SoJ(Ohe-TS)— 52-5© 

Zoology 

1) A suggested experiment is an investigation of the relationship 
between the temperature of water in an aquarium and the rate 
of respiration of a fish in the aquariuma SoA(4*-T13)— T»109o 

SOCIAL GinJDirS 

1) The hi^er one goes in the air, the larger is the area that 
can be observed© SSH(ICTC-TB)— I7I0 

2) The relationship between latitude and temperature is 
discussed© SS1)(TE)— 19o 

ECONOMICS 

1) The principle of opportunity costs t The cdst of an item is 
compared to the enjoyment which may be derived from the money 
if it is used in another v;ay© EP— 0-9« 

2) There is a relationship between prices and the level of 
living© BP— 10© 

3) The price level and the value of the dollar move in opposite 
directions© BP— 11-12© 

4) Prices cannot increase faster than (money) income© This is 
a general effect, not an individual effect, however, so the 
individual may be worse off© EP— 12© 

5) Profit will be increased or losses will be reduced so long 
as the price exceeds the variable cost for each additional 
item sold© EP— 15e 

6) The dollar value of all that is produced is equal to the 
dollar value of the income received© EP— 20© 

7) The demand for necessities tends to be inelastic, but the 
demand for luxuries tends to be elastic© EA(One)— 16© 

0) Money has three functions: (1) A medium of exchangei (2) A 
measure of value; (3) A store of value© EA(One)— 32© 

9) Examples of the principle of opportunity costs are; (l) 

Buying balloons, drinks, or candy at a circus or saving the 
money for the bus ride home; (2) the use of time; (3) Buying 
art supplies with a llxnlted Inoome© BA(2)— 7© 
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10) Pricing formulas are used by the Big Three automobile 
manufacturers in pricing their carso PSo 

11) Simple and compound interest and the related formulas may 
be studiedo PEo 

12) Budgeting "formulas” are sometimes presented, in which the 
amount the arerage family should spend for essentials of 
various types is shown 6 PEo 

13 ) The effect of inflation and deflation on the budget may be 
investigated o PEo 

1^) The effect of a raise on the level of prices Eaay be investigatedo 
PEo 

15 ) The question may be studied of whether it is best to get a 
cost-of-living raise each yearo PEo 

16) The effect of buying cheaper merchandise on prices may bo 
investigatedo PEo 

17 ) The return per share on different types of stock may be 
investigatedo PEo 

GBOGMPHY 

3L) a good estimate of the number of people traveling between two 

cities with populations P, and P« respectively is 
P P X 

1 2 0 where D is the distance between the two citieso PDo 

I) 

2 ) The density of popi?lation in a city is a declining function of 
the distance from tne center of the cityc PD^ 

3 ) An investigation may be carried out by the students where the 
effects of elevation on the type of food which may be grown is 
studiedo 

4) The effect of the depth of the water at which fish live and 
their shape and form could be studiedo 

KUSIG 

1 ) There is a relation betvreen the length of a taut string and 
the tone it produces when struck or pludcedo 

Vo Applications Involving Ratio. Proportion, or Comparison 

The applications listed here are those which emphasize comparison 
between quantities » An Important method of comparison is ratlOo 



o 



SCIENCE 



Astronogy 

1) A comparison is made between the weight of an object on the 
earth and the weight of the same object on the moono 
SoD(l-TB)— 54| ScA(5-PB)— 94o 

2) The lengths of orbits of various planets are Oomparedo 
SoD(3.PB)—13« 

3) The size of the earth is compared with the size of the 
moon o ScD{ 3-PB) — 14 j ScC( 3-TB) -»209o 

4} The gravitational pull of the moon is compared to that of 
the earth. SoC(2-TE}— 136. 

3) The sizes of the planets are comparedo ScC(4-TE )— 2980 

Botany 

1) A record of the comparative growth of different types of 
plants o SoD(3-PB)— 48o 

Chemistry 

1) The relative amount of iron in iron ore is disoussedo 
SoC(2-TB)— 2&5o 

Meteorology 

1) The wei£^t of warm air la compared to the weight of cold 
airo SoA(4-TE)— T-44« 

Physics 

1) The relative turning rates of two gears of different size is 
obaervedo ScD( 3-PB) — 91- 

2} The relative speeds of sound and light are dlseussedo 
SoD(3-PB)— 172-31 ScK(5"TB)— 2OO0 

3) A comparison is made between the heat energy in a barrel of 
water at I50® P. and a teacup of v;ater at I50® Po 
ScD(6-PB)~251o 

4) The comparative strengths of two magnets are established by 
detennining how many tacks they can pick up. SoC(2-TB)— I 7I0 

3) RoXllng friction is compared to sliding frlctiona 
ScC(4-TE)— 214; ScA(6-PB)— 181. 

6) The force of steam power is compared to the force of 
water powero ScC(4-TE)— 25I0 



7) A comparisorii between the forces needed to move up two 
Inclines of different slopes ScF**«>171o 

8) A conparisc-. jf the reflection and absorption of light vso 
dark materials o ScC(5-TJB)— 153o 

9) Gear ratios are Investigated in an eggbeater and a hand 
dpillo ScC(3-TB)— l63o 

10) A comparison is made between the distance traversed in 2 
steps on foot and the distance traversed in 2 steps on a 
bipyclSo SoC(3«TB)— l65o 

11) The ratio between the weight of an object on the earth and 
the Barth’s gravitational force on that object is l*lo 
SoA(5-PB)— 93« 

12) The length of the tube in a mercuiy barometer (30”) is 

compared to the length of the tube in a water barometer 
(3^®)o S6K(4-TE)— 2^fo 

15) The density of substances is compared to the density of 
watero SoG(Pive)— 7II-7I60 

1^) Masses are compared using acceleration boards « ScO(Five) 

-737-7^5o 

15) The distance a cylinder rolls at the bottom of an incline 
is compared to the height of the incline* ScG( Six)— 899-904 o 

Physiology 

1) The ratio of the red corpuscles to the white corpuscles in 
the blood is discussed* SoF— 46o 

2) The helg^^ts of first graders (for example) can be comx^ared 
to the heights of babies » the heights of sixth graders 9 and 
the heights of teachers* ScA(I-TB)— 123* 

Zoology 

1) The length of a grasshopper is compared to the distance ho 
can jump* SoC(4-TE)— 355* 

Miscellaneous 

1) In making concrete, a 1-2-3 mixture of cement, sand, and 
gravel is used* ScC(2-TB)— 71* 

2) The length of a soda bottle is compared to the length of a 
child, and the circumference of the soda bottle to the 
circumference of the child* This investigation Involves 
making estimates and revising these estimates on the basis 
of the experimental results. 3oH(VM)— 39« 
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5) A section on similarities and differences involves many 
comparisons o ScG(One)«— 27*29 <> 

4) A section on variation in objects of the same kind includes 
comparisons in lengthy areay volume y and shapso ScG(Two)"»*» 
101-1050 



SOCIAL STUDIES 

1) Compai^sons may be made between populations ir. different 
statesy countrtesy regionSy cities 9 etc© 

ECONOl^CS 

1) Comparisons and contrasts are made between life insurancey 
health insuranoey disability insurance y and property 
Insuranceo EP— 52o 

2) The ratio of taxes paid and profits made may be figured for 
different companies o PS« 

3) A comparison may be made for dirferent companies between 
their sales and their expenditures for labor and costso PBo 

4) The amount expended by a corporation for research and 
development may be compared with the amount of profits y and 
with the amount retained in the business for modemlzationy 
repairs y etco PEo 

5) The percentage of return a stockholder gets (figured by 
computing the amount Of return they get per share y and 
dividing this by the par value of the share) may be compared 
to bank interest o P£o 

6) The ratio of supply and demand may be compared to the price 
of the itemo A good example is the study of vegetable 
prices at different times of the year© PEo 

VIo Applications Involving Geometry 

Elementary school students live in a v/orld of geometric objects 
(or physical approximations thereto)© Geometry plays a part in all 
areas of human activityo ’^’he applications below are examples of 
applications which may help to make students more aware of geometry 



in their world© 
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SCIEWCE 



Astronomy 

1) A suggested activity is making scale models of the planetSo 
ScF— 155? ScJ(Pive-PB)— 181. 

2) A mention that the orbit of the moon is slightly elliptical. 
ScC(5-TlS)— 192o 

5) At the first grade level, the orbit of a space capsule should 
not be called circular, but the word ellipse should be avoided 
at this time. SoA(1«TB!}‘**33o 

The earth’s orbit is an ellipse. ScA(5-PB)— 116. 

5) The orbit of the moon around the sun is discussedo 3cA(5-PB) 

—123. 

6) A section Concerned with describing the motion of the sun 
across the sky. ncG(Two)— 265-272. 

Botany 

1 ) An experiment! How is a fat shape useful to a desert plant? 
ScC(5-TB)— 3 O 0 

Physical Geography 

1 ) The angles that sunlight strikes the earth in different regions 
of the earth are discussed. 3cC(^-TK)— 151. 

2 ) Experiments related to the angle of sunlight are suggested. 
ScC(A-'K]j)— ^ f32. 

3 ) The directions North, East, Vfest, South are presented. 
ScJ(Two-PB)— Al. 

A) Longitude and latitude are discussed using an orange as a 
model. ScK(A-Pj3)— 5 A 0 

5 ) A three-dimensional coordinate system is employed in connection 
with contour maps. 3cG(Six)— 935 - 9 /+I 0 

Physics 

1 ) Some study is made of the effect of the shape of a container 
on the rate of evaporation. ScJ(Three-TB)— 3 I. 

2 ) Some investigation is made of the effect of a large base on 
the stability of a box, and of the effect of a low center of 
weight on the stability of an object. r>cJ(Pive-P3)— 65. 

3 ) Information is given for making a mobile. ScJ(Pive-PB)— 68. 
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k) A dlacusolon of the relation of the anf^le of reflection to 

the type of 8urfaoe««whether the surface is regular qt diffuse p 
ScA{4-TB)— T-22 p 

5) The refraction of li^to SciV(4-TE)— T-25-T-27I ScA(4-PB)— 38*-424;^ 

6) Polarized light vibratee in just one plansp SoA( 4-TB)— T-JOo 

7) Some work with the angle of i.*efleotiono SoA(^-PB)— 32-5<> 

8) The effect of different locations of the fulcrtam of a lever 
is invest igatedo ScA( 6-PB)— l62p 

9) Balancing a seesaw is discussedp ScA( 6-PB)— 195<> 

10) A discussion of crystal shapesg, ScK(4-TB)--78-9o 

11) To see oneself full length, ohe must look into a mirror that 
is at least half as tall as one iSo ScK( 5“TB)— 9o 

12) An experiment to determine if slanted rays give off less heat 
or more heat than direct rayso ScK(5“TK)— 99<> 

15) A collection of children’s suggestions for measuring areas o 
ScH(VM)— 43c 

14) Making scale drawings of lakes, and measuring the size of the 
lakes using beanso ScH(VM)— M fo 

15) Pilling different-shaped containers to the same level can 
provoke a discussion of volumeo ScHCVM)— 49-50 <> 

16) The introduction of Mr« 0 as an origin, or reference locationo 
ScH(RPM)— 18-19o 

17) The notion of center of gravity is discussedo ScH(RH^)— 50o 

18) Some work in ordering objects by length, and in checking 
whether two objects have the same length© ScG(One)— 85-88 © 

19) Some work with going a given distance in a given direotion© 
ScG(One)— 117-122o 

20) A section on comparison of volumes, where the volume of a 
solid is distingutehed from its height or width, containers 
are ordered by volume, both by inspection and by pouring, 

and volumes are compared to a unit volume© ScG(Two)— 201-205<> 

21) A section dealing with the description of an expanding balloon© 
ScG(Two)— 227-23I0 

22) A section on measuring volume© ScG(Three)— 407-411© 
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25) An experinent dealing with the three states of matter 
Involves the idea of shapeo ScG(Pour)-«^r9*5055>- 

24) A section on the color wheel deals with geometric shapes of 
different colors o ScG( Four)— 579*586 o 

25) A section on relative position and motlono ScG(Pour)— 6I3-6I60 

26) A section on the measurement of angles where reflections are 
involved includes methods of naming rays, lines, and angles, 
the measuring of angles with protractors, and Snell's tow 
(the angle of incidence equals the angle of reflection) 0 
ScG(Pive)— 701-709* 

27) A section on force and motion uses vector diagrams o 
ScG( Five)— 723-730 o 

28) The effect of sunlight at the North Pole and at the center of 
the United States may be simulated by propping a thermometer 
up with books at different angles This should be done in a 
place where the sun shines on the thermometer o The temperature 
should be recorded at regular intervals, such as every fifteen 
minutes o ScC(4-TE)— 135<> 

Physiology 

1) A pair of experimentally-oriented sections deal with 
interpreting the field of vision using graphSo ScG(Pive)— 
669-679 o 

2) The two-thumbtack method of drawing an ellipse is discuesedo 
ScJ(Pive-PB)— 175; ScA(5-PB)— 117. 

5) Ellipses are discussedo 3 cA(4-PB)— 264-5. 

4) A discussion and investigation of the variation in pattern 
of floor tiles, and with the distribution of this pattern on 
the tileso SoH(VM)— 26-5O0 

5) The distance around concentric circles can be measured using 

a unit such as the length of one child's foot« ScH(VM)— 37*9<« 

6) The notion of geometrical center is dis-^'^^esedo 5 cH(RPM)— 29. 

7) Assymetrical systems are compared with symmetrical onesq An 
excellent statement about symmetry is ”Por a completely 
symmetrical system there are two or more equivalent observers, 
differently-placed MTo O's that can observe the system in the 
same way©” ScH(RPW)— 4l* 

0) Various symmetrical systems are shown and discussed, such as 
the letter N, an equilateral triangle, a 
ScH(RIf^)— 44-5. 








9) Syianetrical designs are constructed from parquetry blocksp 
ScH(RR^)— 45-7o 

10) A simple development of work with co6rdinateSo ScH(RPM)— 47-9« 

11) First-graders should be able, by the end of the year to* 

(a) Distinguish angular direction in space; 

h) Identify lines, planes, and angles in complex objects; 

(c) Identify symmetrical forms; 

(d) Hatch symmetrical halves in two and three dimensions; 

(e; Heasure, estimate, and compare lengths and widthSo 
ScO( Commentary) --“26 o 

12) By the end of third grade, a child should be able to locate 
objects and places on grids and graphso ScG( Commentary) “•27*0 « 

15 ) Vector quantities are contrasted with nonvector quantitiescp 
ScG( Commentary ) -108-9 « 

14) A section on recognizing common two-dimensional shapes as 
components of complex objects includes the circle, rectangle, 
square, triangle, and ellipse, The ellipse is presented as 
the shape of a circle seen at an angle « The two- tack method 
of constructing an ellipse is included© SoG(One)— 5-Ho 

15) A section on shapes and their components includes the 
construction of triangles, circles, squares, rectangles, and 
ellipses* Recognition of the sphere, cube, cylinder, pyramid, 
and cone are sought, as is the identification of two- 
dimensional shapes bounded by the edges of regular three- 
dimensional shapes* The shapes learned are applied to crystals, 
bacteria, body cells, and plants* Emphasis is laid on the 
constancy of the shape when viewed from different directions© 
The ellipsoid is related to the ellipse, and the sphere is 
related to the circle© ScG(One)— 13-10<> 

16) A section on angles groups angles into 3 types i right angles; 
angles smaller than right angles; angles larger than right 
angles© ScG(One)-- *lll-115o 

17) A section on symmetry, discussing both axes of symmetry and 
planes of symmetryo 3 c-.j(Two)— 151-156* 

10 ) A section on the shapes of animals, which deals with bilateral 
symmetry, the description of body form in terms of geometric 
shapes, and sketching planar shapes to build up common objects* 
ScG(Two)— I 57 -I 6 I 0 

19 ) A section on shadows, which deals with 2 -dimonsional 

projections of 3 -<lin»en 3 ional objects© ScG(Two)— 219-225© 
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20) A section on straight and curved Unes and surfaces. 

Including open and closed curves, paths on surfaces, surfaces 
whi^ are flat end those which are not flat, and groat circles. 
ScO(Two)— 259-265 p 

21) The number of corners, edges, and faces on a regular solid 
are studied, to ascertain the iKiler relationship. SoG(Two) 

•••“ 28 5*289 p 

22) A section on ordering plane figures by area includes animal 
footprints as well as standard geometric shapes, and includes 
the use of grids. Scj(Three)-*347«.56l. 

23) A section on locating objects and places by the use of 
coordinates. ScG(Pour)— 553-560. 

2^) A section on two-dimensional representations of spatial 
figures deals with lantern projections of three-dimensional 
objects such as Tinkertoy models. ScG( Pour)— 587-594. 

25) A section, Inferring Shanes of Out Things a teaches about 
cross-section, longitudinal sections and diagonal sections.. 

The relation of the shape of the object and the angle of cut 
to the geometric pattern produced by cutting is disoussedo 
ScG( Five)— 745-753. 

SOCIAL STUDIES 

1) Orientation: left, rig^tf front, backi side; near, far; up, 
down. SSH(AH-TE)— 57-00 

2) The cardinal directions (H, E, W, S). SSH(ah)— 57-0; 

S5H(ITK-TE) — 64-6 5 SSH(IAOS-TK) —42. 

3) Longitude and latitude are discussed. SSH(BTA-PB)— 12-13 . 

4) The angle of the sun*s rays at different times of year is 
discussed. SSS(TB)— 85-87. 

5) Great circle routes are the shortest for airplanes. 

GEOGRAPHY 

1) If conditions all over the earth were the same, the appropriate 
geometric model for the distribution of cities would be the 
close packing model. PD. 

2) Cities tend to grow in concentric circles around their centers— 
this is distorted by the linearities of river transportation. PD. 

3) A city road system is highly similar to the vein pattern in a 
leaf; in both cases the paths tend to be geodesics. Example: 
Detroit is much like a maple leaf in layout. (Don’t push this 
analogy too far). PD. 




4) A geographer speaks of the ”one-hour»circle” around a oity<> 

The ’’circle*' is made up of all points one hour away from the 
center of the cityo These ’’circles" are not Euclidean circleso 
PDc 

5) In traveling from Seattle to Chicago# there may be several 
points that It would take the same time to arrive at (one 
may be reached by flying to an airport and then driving 
back# another by plane alone# etc») PBo 




AST 



1) Geometric shapes are used extensively in designso 

2) The golden rectangle appears over and over in art® 

Solid and two-dimensional shapes are used in architecture# 
both functionally and omamentallyo 

4} The structure of bridges is a nice application of geometry 
(eogft# triangles for strength) o 

NATURilL HISTORY 

1) There are a variety of geometric shapes in nature o 
Vlln Acplications Involving Probability and Statistics 

The mathematics of chance and uncertainty play an important part 
in the modem worldo Fs.ny of the ideas from the areas of probability 
and statistics are ctuite easily learned by elementary school childreno 
In the future# more emphasis on these topics will probably 
characterize our mathematics program at all levels o Here we have 
listed some places v/here these topics are usefully applied to 
other areas of the curriculumo 

SCIENCE 



Astronomy 

1) The number of stars in the sky, or in some portion of the 

sky# may be estimated by sampling techniques o A small portion 
of the slcy may be selected and the number of stars in that 
region countedo That number may be multiplied by the ratio 
of the larger region to the smaller region o SoA(6-PB)— 



o 



Botany 

1) A number of pods of peas are shelled, and the number in each 
pod recordedo The modal number of peas is determined , the 
idea of range is developed, and the most likely numbers of 
peeis in a pod are established on the basis of the experiments 
ScH(VK)—17o 

2) The same sort of analysis as in (4) is performed, with the 
investigation concerning the number of green beans in a 
green bean podo ScH(VK)— '18*22o 

The frequency distribution of the number of leaflets on an 
ash tree loaf is studiedo It is learned that an odd number 
is more prevalent than an even number, and that 7 id the most 
likely numbers ScH(Vl'^)— 22-24o 

Meteorology 

l) Weather forecasts are now expressed in probabilistio teimis, 
such as I *'The precipitation probability is 20^** » 

Physios 

1) In an experiment to determine the force needed to move a 
book, the force is measured by a spring balance o The average 
of the three trials is taken as the value of the force« 
ScC(^-TE)— 210o 

2) Maps of lakes are covered with beans to measure the areas of 
the lakes o Bifferent-sized beans are used, and the variations 
are noted* ScH(VI'0— 

An investigation is made of the cubit length— the distance 
fvofL the elbow to the tip of the middle finger—and the 
variation in this distance among the class * The same sort 
of thir.g is done with the lenglih of the children* a feeto 
ScH(VM)— 55-57 o 

k) A study of the variation in the length of a rock Introduces 
the idea of reliability of measurement* ScH(W.)— 50-59<> 

5) In an experiment dealing with the interpretation of smoothness 
in terms of resistance to sliding, trials are averaged* 
ScG(Three)--395-^01* 

6) In a section which deals with describing the motion of a 
bouncing ball, interpolation is involved* 3cG(Three)— 

7) In a study of suffocating candles, prediction is used and 
experimental error is discussed. ScG(Pour)— 527-531<> 
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0 ) Mea«3 are oalcalated in a variety of situations, such asi 
the force required to break a string; the distance an object 
slides; the height of bounce of a ball; the time it takes a 
BB to fall in a viscous medium; the volume of a marble; 
temperatures o 3cG(Six)«~925‘*953o 

Phyaloloav 

1 ) A study is made of the variation of body \/elght within a 
class, and between grades of the schools ScH(VK)— 57-8'» 



Zoology 

1) In a study of changes in sraall population, prediction by 
means of extrapolation is usedo ScO(Pour)— 5^5-5^00 

Meoellaneoua 

1 ) Sampling techniques of various types are employed to count 
large numbers of objectso SoA(6-PB)— 582-3«> 

2) A suggested extension topic la to flip a coin 100 times and 
see if the result agrees with our intuition 0 ScK(^-TE)— IJ o 

3) An experiment is oonceined with the variation in the number 
of raf^uns in a @lice of raisin breado This is usually a 
fairly wide diatributiorio ScH(Vl'l)— •2^*60 

4) An investigation is made of the variation in pattern of 
floor tiles, and the distribution of this pattern on the 
tileso ScH(VI'l)-.«.26-30o 

5) A section deals with simple probablllstlo situations, 
identifying outcomes as favorable or unfavorable, and 
recording the results*, ScO(Pive)— 755-762o 

6) An investigation of the effect of the amount of study upon 
learning by momori?,ation (of state capitals) Involves 
considerable statistical work« ScG (Six)— 86 5-874 <, 

7) A section on forgetting and relearning repeats the experiment 
of (6), and also repeats the statistical work, as well as 
Introducing some additional s'tatistlcal cal culat ions o 

8) A section on the analysis of chance involves! probability 
trees and chains; “or** and '*ond" statement a and their 
probabilities; the counting of possible experimental outcomeso 
ScG(Slx)-. 943-9560 

SOCIAL STUl)Ii3S 

1) The average temperatures for January and for July are sho^m 
on a mapo SSi:(TE)— C-00-Blo 





2) newspapers and tnagassines are full of statistical information-? 

3^) The students in the class could carr;^' out surveys^ 

B(X)NOKiICS 

1) Harketisag research involves the taking of polls » PEo 

GEOGRAPHy 

l) The correlation between the area of a city a?id its population 
is about o9o 

VIIIo Aupli oat ions Involving Proof and Deduotive Inference 

It is generally agreed that elementary school students are not 
ready to prove sophisticated theorems in a rigorous way© Howeverf 
there are many es:periences which help to prepare the way for formal 
proof© Some such experiences are Included here© 

SCIENCE 



Oiemiatiy 

1) A section deals with inferring the presence of water vapor 
in air© ScG(Pour)— 481-491© 

2) A section on inferring the composition of cloth© ScG(Pive) 

— 657 - 659 <» 



Physics 

1) A section on inference of patterns through the use of 
electric circuits© ScG(Pive)— 65I-656© 

Miseellaneous 

1) A section on charades provides an introduction to inference© 
ScG(Three)— 385-587© 

2) A section deals v/ith inferring the characteristics of 
packaged articles© ScG(ThrGe)— 389-595o 

5) A section on observations and inferences sets up several 
inferential situations© SoG( Pour)— 401-491 © 



4) A section on inferences in familiar situations© SoG(Pour) 
-571-577o 



IXo Appll cations Involving Seta 



Set theory is usually considered to be a unifying toplco In this 
sense s sets reioaln in the background in ineiy places (, and as such 
have h'ooti Included maiiy times in this collection of applications o 
For example 9 geometry is the study of sets of points and relations 
cuDong certain of these setso Hovrever^ sets sometimes stand alone 
as a separate topic« This is true in the applications presented hereo 

SCIENCE 

1) A section on sets and their members* where* among other 
things* ob^jects are classified into sets by shape<> 

SoG(Ono)— 19-22« 

2) A section on observing color* shape* and texture to Identify 
sets and their members • ScG(One)— 23«26o 

GEOGRAPHY 

1) Political jurisdictions are good examples of set intersections 
and unions o For example* a school district* a city boundary^ 
a '*fire district'** etc.* usually have overlapping* rather 
than identical* boundaries*, PDo 
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